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a Dsiding experiments with laying hens..........9s 2... elk. 
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en Wis eat several times at the Station, and have ue , 
ie following work as having been accommmahad: : (ee 
n extending from the gate to the cattle pens has been 
and seeded down, and graveled driveways have been 
along the cattle pens. >, 
ards for the pigs east and north of the barns have been 
i d, and also others upon the west. : 


‘removal of the liquid 1 manure from the reservoirs Guan 
1e Manure platform. 


mer shed ae swine and another for a temporary brooder 
tion with the poultry experiments have been erected. 
; chards have been thoroughly trimmed, and many new 


pile of dishes which Neeaaiiated during the building aud 
air “a been removed, and the driveway leading through the 
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Feed bins have been constructed in the new barn and in the pig i i 
pens to facilitate the storage of feed and the feeding of the stock. 

In the investigations with the different breeds of cattle there 
has been provided an additional building at a cost of $350. 

The executive committee decided to lower the floor of the horse — 

barn about five inches, to place a series of stalls upon the west 
side and box stalls and harness room upon the east side, with two 
windows upon the west side, three upon the east and one upon 
the north side of the stable, and means provided for connecting the 
stalls with the system of tile drains connected with the manure 
platform, all of which was accomplished at a cost of $450. 

The report of Mr. Batchelor, a member of the committee 
appointed by the board to visit some of the Experiment Stations 
in New England and elsewhere, was presented, and, after con- 
sideration of the same, Mr. Jones moved that the executive com- * 
mittee adopt the report, namely, that a laboratory similar to the 
one at Amherst, Mass., should be erected at this Station, with such 2 
alterations and modifications as were suggested by Mr. Batchelor 
and Dr. Goessmann; and that the board be urged to meet soonto 
take action in reference to the matter. This resolution was 
unanimously adopted. ll 

The director was authorized to secure definite estimates as to 
the cost of construction of a laboratory conforming to the above 
resolution. 

The director was also authorized to correspond with the architect 
of the Amherst and Kingston laboratories, and ascertain the cost 
for furnishing plans and specifications of these laboratories as 
modified in Mr. Batchelor’s report. bt 

The director was also authorized to secure a building and 
temporarily equip the same for the purpose of carrying out the HES 
provisions of the fertilizer law so far as it was possible with such 
limited facilities; and in accordance with this rooms were secured 
in the village of Geneva, and fitted up, enabling the law to be 
carried into practical execution. Nanas 

Plans and specifications were secured from the architect, and, a 
after advertising, submitted to contractors in several cities of the fie 
State, from whom a large number of proposals were received. 
Upon examining these proposals it was found that the amount i Ae 
required exceeded the appropriation made for the purpose, and — 
the architect was thereupon requested to modify the plans and 


ae oe 


‘ bain = in oWaBe to reduce, if possible, 

fo or 
e hat, with these modifications, the prolate offered were in 
Ss of the appropriation, after allowing a sufficient sum to 
on the work of analyses for the current year. It is thought 


_ the construction of a laboratory inadequate for the conduct of the 
work and the investigations which are necessary in carrying on the 


fa the other Bitidus in the country, and the committee, therefore, 
ecommend an appropriation of $10,000 for the completion and 


lication of the results during the next year. Re i 
_ The committee recommend, for the purpose of carrying forward ; 
_inyestigations of the Station, that there be provided four 


orticulturist and botanist, as also an entomologist and micro- i 
scopist, it being practicable to place these fourdepartments under 
the supervision of two competent men. The committee also i 


those at present engaged in the work at the Station, and that an 
accountant be secured for the purpose of preparing the accumu- 
ne of data for bulletins and reports. For these purposes: and 


JAMES .McCANN, 
CHAS. JONES, 
GERRIT S. MILLER, 


Executive Committee. 


‘That the balance on hand October, 1, 1889, was ........ 


Seas 


‘That I have received from the Treasurer of the State 


“months ending September 30, 1890, $19,983.34, vouchers tole i 
duly audited by the special auditing committee of the boar 


it the Board of Control of the New York Agricultural ie r 
Station : 


As treasurer of the board of control, I do anaes report 


of New York, for the twelve months ending 
Baptember 30,1890 Sei 00's sg aun ate tease aay 


aba ce): . Mel Nc. MANNER: Se | 


control, have been furnished the Comptroller of the Stat 
New York. . 


PEO ies ss «ik Bah eis oot “dake s Wiclgtatea iniepatcian eats . 
Harm implements and tOOls.. 2... oak celal pelea me's 
Hreiceht, cartage and express oo... s/s see beh eae ee 
MOMS E  saee ncaa: - SERIES are Li UMA ACU ct eat 
Pmiboratory departmemh yen). 3). sl)... sa/eites) a Labs at ete ey ae 
ERROR S's’. 2 MANNS oie Oh le SURREAL ea 
RET EEOCIE 15.5 -0:k! «MMi Ge baions al bi dia (sede ale ee ema nc 
Manure'and fertilizer)... 0... 050). 1 ail big acer caleba sae 
Permanent improvement ........ 002. 00. eeee ek 
Postare expenses . Qs ce Wi usasikl wk) ea ee : 
PEPRTP UATE EE i550. a's» ogee leitnle Am ahd le ai, nse a wi Pal RR 
Repairs....... a 9 ARRRIRER SVR ae ENG 22 as afta varie cL A MC eR 
BIBIREICR tise)... oark ta a A Ri Ge a? oA lal a a BE Ua ae 
SLARLOMOTY |). ).' sis ABU PARA ST dt) I Ps Rn 
DUONGTICS eg bs 6) 5 < «5b s Rabe melas Wnileh ey slap) cae tal eae 
LTTE aa OM MS SRN ZA AI Ea AY FC 

Tenement-houses.......... lio $ lol al Sib sve aC eta ta : 


Carried forward \). slag nak alae ls 


PUNE GrWwaNd. cee eucc oes cess ss Me ee $19,983 34 
SA AE A Oe ey! EG 403 25 
BECO ERO ae ccs Sy ie'e'm Ua 5). occ mie aly ¢ 568 09 
1 ADEE aN OGRA CAN Ry Te et A | AA CHS 22 50 


a elec ees ss Mime aes SLO Bear ee 
BP AIBA sc azhel'c whee ahs a elu eruiatats @'s,0 x's oa Mmemele terse 36 99 


Vota...) VEE ieeic ciealgk Di lscic ts... Ama Gs sat ae 


_————$— 


 IRRBING OS LEUEENR aE MEE 8 «4's SOO Gee 
farming and scientific implements...............0+...... 443 98 
BSIOVOMIOTG 12550175 0s 0 io injale Siioin ala! elal See 0 cle alta» Oui) CeO 
RBeY AGHAE: ANG DIPROPY o's cies sia sce ls ss AMM we es 45 56 
AME RE EGE tle. an eae 19 60 
Be Ane ace ei eel Ges us oe Mma wits 189 00 


And I do further report that I have received from the Treasurer 
the State of New York, on account of special appropriation, 
0,000 for improving the breed of cattle and testing the quality 
: aad of the milk of the dairy, and for i improving the breed 


of the State of New York, on account of fertilizer control, $5,000 ; 


‘ 


th: it I have expended on this account for 


i ee a $278 71 
Meemtees 200 APPATHHUS ..) 6.0... d sce a ene ee ne sessne)) 1,500:89 


or TREASURER OF AGRICULTURAL EXPERIMENT STATION. 5 — 
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ees ae 
Securing samples. . oe testetectetterseeeseeeeeeeeeees 


a Sam SN 
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I ONE EE ‘ 


: S19 OR Re BO Ne tt EES PAY 
a SS IATOE ON HARA.  . . . pM eo oxi oeinlel opel a elaine oles 


Vouchers for which, duly audited by the special auditing 
mittee of the board of control, have been furnished the Comy | 
of the State of New York. : 
_ And I do further report that I sate received from sales t es 
of $584.75, which sum has been duly paid to the Treasure 
State of New York. | 


Se ae 


WILLIAM O'HANLON, . 


in A Guildings necessary in carrying lobward the work of the © 
yn, and the increase in force imperatively demanded in order 
E this work may be most‘productive in results of value to our i 

rming population. We 
0 instance but a single line of the work upon . the Station is 


of which has resulted in placing at the disposal of the Station, a 
- this investigation, a herd consisting of the choicest represen- Ale 
pee of seven of our leading dairy breeds. Most of these i 


gun, and already the results are such as to filly justify the 
adorn of entering upon it. The value, scientific and practical, 


BN 8 i) . W7 Reronr oF ‘THE Dirsoror or iin x A 


It is heed that ample provision He carry on this 
work may be made. : 
That the practical value of this investigation corneas 
our dairymen is manifest from the increasing corresponde 
cerning the work and ot for frequent bulletins rep 


Pale 


five choice representatives of that famous breed, in order th 
investigations may be made as complete as possible. 


ee tbat Dees of Devon cattle have donated to i at 


FEEDING EXPERIMENTS witH Mitcu Cows. 


Feeding experiments were undertaken with the Jersey 20 
Flora and Ann, for the purpose of determining the effects of 
ous foods upon the butter pred and, if ee to 


Flora received ‘hay, wheat, bran and corn meal throughout tl 
experiment, more or less of the corn meal being replaced t 
cotton-seed meal or palm-nut meal at different periods of th 
experiment. A record of the milk yield was kept and freq 
analyses of the milk were made during the experiment, as 
occasional analyses of the butter. 

The following table shows the kind and amount of food ; 
during the several periods: \ 

The following table gives the proximate analyses of ins f 
fed during these experiments with Flora and Ann: \ 


Water. Ash. Album. | Fiber. | Carbohyd. 


Timothy hay, mixed..) 15.61 | 4.34 | 7.42 | 31.27 | 38.12 
Clover, mixed..... obo. 94.16.28) 720 SS ae 37.20 
Wheat straw........ 17.86 | 4.16 298 | 42.74 31.04 
Wheat bran ........ 13.80.) 5.80 "|: 17.83 8.83 50.32 
On MCRL... . ce 62 Cail Our 2.24 |) 64.81 
Cotton-seed meal....|. 8.78 | 7.03 | 44.81 5ipo 24.65 
Palm-nut meal......| 8.23 |.3.53 | 16.29 | 21.35 | (37278 
Ginten meal.) 2 ass, E23 OT Wires WoW 9.61 


Pounds, 


Hay Wie care shoes 
Corn meal .......| 36 
Wheat bran......| 12 
Hay . aa. ./.0\% Pi 
Corn, tifa 6.20.65). boos 
Wheat bran......| 12 


February 3d to 8th, inclusive.... 
a Cotton-seed meal..|. 18 


+ 


February 9th to 15th, inclusive; | | Corn meal........| 21 
hay changed, February 17th.. | | Wheat bran......| 14 
Cotton-seed meal..| 21 
Hay «ae iad oe 
Corn meal. 02's 32.) eS) 
Wheat bran......| 12 
Palm-nut meal....| 18 
Hay: sage echs si aie aes 
Corn meal. .)io hh TS 
Wheat bran ......| 12 
Palm-nut meal....| 18 
Hay’: . ae siete Worf eee 
Corn: mea... 62/00) 1S 
Wheat bran ......| 12 
Palm-nutmeal....| 18 
Hay :.. SROs cal ase 
Corn meal........| 18 
Wheat bran..... 1B 
Palm-nut meal....| 18 
Hay’. ..+ | 223.68 


dempril7th to 12th, inclusive ..... || COT meake..----}) 18 


| March 3d to 8th, inclusive; back 
_ to timothy, March 14th....... 


March 24th to 29th, inclusive... 


| ‘March 31st'to April 5th, inclusive 


—_a oo Ot oo rn OOD EFF eS en ee ot St 


Wheat bran ......| 12 
Cotton-seed meal..| 18 


anuary nineteenth, two pounds of cotton-seed meal were sub- 
stituted for two pounds of corn meal in the daily ration, and upon 


cotton-seed meal. On February sixteenth, the three pounds of 
otton-seed meal were replaced by two pounds of palm-nut meal, 
d upon February eighteenth another pound of palm-nut meal 
as added to the ration. 

‘Upon February seventeenth, the hay, which was mainly timothy, 
as changed to hay which contained a considerable amount of 


Hay Ja 0.0) | SD BB eR 
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upon March fourteenth, this clover-mixed hay was changed back to 
timothy, and from March fourteenth this daily ration was 
unchanged until April sixth, when three pounds of cotton-seed 
meal were substituted for the three pounds of palm-nut meal. , 

The following tables give the yield of milk andits average com- 
position during the several periods of the investigation, as also the 
amounts of each constituent in the milk yielded: 


La eo] ‘* 

= Morning. | Evening. | Total. a 

a 

Pounds. Pounds. Pounds. 
iNeed, OL MILK . Loom eles olk boy aewaie 78.78 56.75 135.53 
oer malkk Skene i i kg Wat iaeeh abet 52.25 125.76 } 
MEA OE TELIK fig ely eels wionc’s slicers 84.56 60.41 | *144.98 aa: 
Aer Mela TTL ee ak Ae 66.22 49.00 115/22 ae 
Boe RGG@hOvOn Tatlk Swetz ON Oi’ bmi 58.56 42.31 100.88 a 
ERE POS GT CA Lo Nay ih 600 Mam ey as OL a a DT 57. 41.06 98.59 4 : 
Pe STOLE OL WILK Yee Gates. eustalels 57.48 40.28 97.75 i 
See iela Or vmdk Paella 57.22 | 42.13 99.41 Cas 
yi 
AVERAGE PERCENTAGE CoMPOSITION OF MILE. 
PERIOD. | Solids. | Casein. | Sugar.| Ash. | Fats. 

1 gibt Pa iy AMR OU Ie ROK Ta TC 14.32 3.29 | 5.40 .67 4.95 
PAN RAIS NC at SANE 26 us a teamertoo a eta fie tc 14.76 304) |}\\5.36 .63 5.44 
SS A AN gi I): EE 15.05 So 40WiINevoo .69 5.61 
EVA et Oh MeN) ch, NMMMMMEpaeln is te A 15.45 SLO Woe 28 57 6.02 
155, REO UR SSI Re ih) Sa 15.54 3.62 |.5.09 74 6.09 ye 
CSP) AMO Re A Ba a 15.82 SE TOOT .76 6.25 fDi 
Te Ne an RS 15.82 3.85 | 5.04 10 6.18 ; 
BOR ra a ko tte. 5 URURMEUIR TLR tated lL 15.88 3.67..1):'5)33 .76 6.10 


* Seven-day period. 


Solids. | Casein. 


ne COR re EE 


OEE OE ae aia 17.80 | 4.11] 6.08| .66 
OCA eae SM Pas eal” 3.69) Mao.) 196 


PEP A Pant neh slo tL uss 15.46 | 3.76 | 4093 |. 73 
Mer Pere years 8 54). ) DATS) ) 3.6. | eaa0 


* 


Pounds 
milk. 


1 ES ieiary 13'to 18, inclusive......... Seok 127.14 
).|\Hebruary 3 to 8, inclusive..........-.... 119.36 


ebruary 9 to 15, inclusive .............. Vo MES S75 
March 3 to 8, meclneiver! (WAG hes. ss: 104.75 
March 17 to 22, inelustves: 2 fad. ices: 97.28 
March 24 to 29, delusive fc... '..-% Bee 89.55 
March 31 to April By LR ORUBEVG will tai) susp 87.58 
pe Ttorle, melusive: .\. c/s if). i. . aia ell 94.72 


Pounds. | Pounds. Pounds. Pounds.|Pounds. 
41 4.46 .91 6. 64 


PV mmenee ec ciie net «| 18. 06-1¢ 4.20 ame 79 
eae i cies MM Oe Ban 4, 98. | Amel ut OO 


Ay Aol Ti 15568.) 3.65) | Bea 76 


AAAMBDAWOIO 


| Pound milk 
| “to butter. RATION, 


19.9 | Hay, corn meal, bran. 

16.8 Hay, cotton-seed meal, corn meal, bran. 

15.6 | Hay, cotton-seed meal, corn meal, bran. 

De. Hay, palm-nut meal, corn meal, bran. 
14.7 +| Hay, palm-nut meal, corn meal, bran. 

14.6 | Hay, palm-nut meal, corn meal, bran. 
14.05 | Hay, palm-nut meal, corn meal, bran. 
13.65 | Hay, cotton-seed meal, corn meal, bran. 


> 


determine, during the Eyota paces as also the amount 
ey found in the milk : 


DIGESTED BY Fora. 


Albumi- Carboh - 
PERIOD. noids. aries. Fats. 


Pounds. | Pounds. ° 
VE Sess so NM Rete aller eke 7.86 74.13 2.98 
Base hn, Ac, . AMMEN 8 laine 13.19 66.36 4.85 
So aE ES AE oe Pasa) A a .| 15.49 ihe bey Be Mats Be 
Ae eran any Geile, « » SILER aber aN, Losit 65.40 6.25 
Ne nit esi Ce! AANA aN 9.63 71.49 5:91 
ae ge EMA | fhe es 9.65 11/68 5.92 
1 SOI SA at NE Ys. , Gimeeneeme auratus, ‘8 9.64 71.59 5.91 
HTN AE APART OM RG eS 13.32 67.82 4.92 


It will be seen from the above table that there appears to be 
relation-between the albuminoid constituents of the food ae : 


tuted a part of the ration, a substance peculiarly rich in 
containing twelve and eighty-two one-hundredths per cent, vit 
less than one-half of the albuminoids of cotton-seed meal. a 

It is hoped that experiments now in progress may help to t I o v 
more light upon this point, which is of both scientific and prac ical 
value to the dairyman. ND 

The following table gives the percentage of fats found i 
morning’s and evening’s milk during the eight periods, as als 


actual amount of fat found in the milk yielded. 


milk during the three months covered by the investigation, cor 
CEN closely to the decrease in the amount of milk produ 


AVERAGE PER CENT 
oF Fat In Minx. Pounps Fat rn Mixx. 


= rT 
Morning. | Evening. Morning. Evening. 


ew eleva, Cale eum in. 6 c\\e,\0 ee le 
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eC 


. 


OE HOI ID 


a a 


TOOT TT 
SH Od bh wot 
AWRRAARDAH 
He OTH O -1n9 
SCARAONEN-=I 
wow wor wo 
NOONAN PO 


oft in the Fe tion of milk during the mL of lactation, - 
wi 1 be seen that the cow Flora was in this regard, despite 
food, closely in accord with the averages found by Dr. 


ew 


j er e falling off in milk of eighty cows in months after 


Frora, Mink YIELD. 


Morning. | Evening. 


Pounds. Pounds. Pounds. 

é et 24 to 30, inclusive ....| 95.97 | 72.19 | 168.16 
y 15 to 21, inclusive......| 90.00 66.02 | 156.02 
ry 15 to 21, inclusive 83.50} 61.69 | 145.19 

h 15 to 21, pelugives. pee hranee nek NGL COU) 48.315) 128s31 
1 15 to 21, inclusive. unica bes OO 48.20). Theege 


The following tables sis the aus of milk ad of fats « 
ie hours dure the night and day, and it will be seen t hi 

during the entire period the quantity of milk hourly secre 
practically the same during day and night, the amount 


secreted was, upon an average, eleven and one-half = 


night, 3 
Ratio of milk and fat secreted by hours, night and we 


Ratto MILE. Ratio 


PERIOD. fi 
Morning. | Evening. | Morning. 


f A te sete Go ee RE er eee 


Rae ieee >.’ ceMaain DGG Tig 100} 4 


| 1 Wy 
3 SUPE erie wistahelavenee «© Murals feb stk 100 | 99.5 LOS i: 
1 Biya . SUN 60. | (ROO AAR 100 
Beye a hala Wrath enw, » (oi MnRReea et sits 766 ss 100 | 103.6 100 
17 AA RSE CD eg 100 | 101.1 100 
, Dire w ate Uidldaia es. . Nae Bra lale/tebl ey a eye 100°; * 99.9 100 
te 7 APR nn ae Ra >= shy IM a F LOO OS 100 
7 Be eS | : ete aN RG CRI 33 a 100 
Ny Weveracee . ems cle) on 100 | 100.78 100° 
' The following table presents the percentages of fats, case 
sugar in the total solids of Flora’s milk during the s 
3 periods: 
) Per CEnT oF Toran Soins. 
PERIOD. Fats. Casein. 3 
“ CaS Sa SION CRA MMR RDA) 2 OE SUAS oy 
7 AA SPS a att gS BN a a ie a Matha! een eer 36.9 22.7 
p SPRe Pe Sere Aan enUnhata Nisei ae ene a 37.3 22.6 
Beas lapels jaa a eaeme’ Vadeibl SP sib vale BY BROAN i nce 39.0 23.1 
FURR HRS GLEN a ng seein Ned Ieee vec leV arn a AN ta 39.2 23.3 
Reisen ict sisuhte so, <) Maem Reet pe) ts al it auetel aataavy ete 39.5 23.6 
ES enn Ca ea ek he UAC SAN ORL Nise Sa cea 
Srerrah anh a! alelicid he. aac) oy ett hatte ym: BO GyeuN WAM Ie fa a sane 38.4 


23.1 
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_ The relative changes in the yield of milk and its several con- 
stituents may perhaps more clearly appear by taking the amount 
of each during the first period as 100, and the following table 
ae ‘so represents the data secured during the experiment : 


F Pounds milk Total : ; ; 
‘ PERIOD. | Nini’ | | forone. [solids in | 7inticg | “nnitke. (in milk 
| a 100. 100. | 100. | 100. | 100. | 100. 
eas 92.8 84.4 | 108.1 | 106.1] 96.3 | 98.7 
Ge aD 91.7 78.4| 105.1 107.8| 93.9| 98.3 
Bre es, 85 .0 77.9 | 107.9 | 112.7 | 90.7 | 100.4 
i eos. 74.4 73.9 | 108.5 | 118.8 | 87.0 | 101.3 
aaa 72.7 73.4 | 110.5 | 114.1 | 84.9 | 102.6 
es 72.1 70.6 | 110.5 | 118.0 | 84.6 | 106.1 
Meee... 73.3 68.6 | 110.9 | 111.0 | -89.1 | 100.4 
a 


The accompanying diagram graphically illustrates the changes 

in composition during the several periods, the yield of milk, the 

total solids, the amounts of fat, casein and sugar in milk and the 

- number of pounds of milk required for a pound of butter during 
the first period being in each case taken as 100. 

It will be seen at a glance that there is a rather steady decrease 

_ in the milk yield, and even more steady, though not so great, 

increase in the total solids; also, that the increase in fats closely 

corresponds to the decrease in sugar, while the casein varies but 

little in quantity during the eight periods. 

The amount of milk required for a pound of butter diminishes 
far more rapidly during the first two periods than does the milk 
yield, and more rapidly than the fat increases during the same 
periods, but during the later periods the amount of milk required 

to make a pound of butter varies quite regularly with the increase 
___ of fats in the milk, showing that the creaming of the milk and 
| churning qualities of the cream were quite uniform during the 
entire experiment, notwithstanding the frequent changes in food. 


det REGULARITY OF MILK SECRETION. 

BY ' For five days (April nineteenth to twenty-third, inclusive) Flora 
-  -was milked regularly at alternate intervals of fourteen and ten 
hours, the longer interval being from night to morning; during 


from April thirtieth to May fourth, inclusive, she was mill 
alternate intervals of fourteen and ten hours, as at the first. 

The following table gives the milk yield from April ninet 

_ to May fourth, inclusive : 


Morning. | Evening. |___ 


Morning. 


——__—_ 


Pounds. | Pounds. Ounces. 


April nineteenth ............ 9.69 Co Wh Niet 
April twentieth ............. 10.06 6.75 

April twenty-first ........... 10.19 eto 11.58 

April twenty-second......... 10.31 7.09 

April twenty-third ...,..... Shy: Oa 7.84 |]. 
April twenty-fourth ......... - 11.31 5.78 

April twenty-fifth ...... at aes a 75 5.41 | 11.48 
April twenty-sixth .......... 11.38 5.25 
April twenty-eighth ......... 8.63 8.50 } 11.71 
April twenty-ninth .......... (8.94 8.59 : 
Sprit thirtieth... ... seuwesice ss 9.44 7.06 

PDR at  S s «= 3 cae Se aie a's OS 6.63 

Nag SECON. |... dyecitawelais ok 9.56 T2230 kOe an 
May third........ A CONS NR Raa dB 6.94 

May TOUrth ss: ..: Veena a 9.06 6.69 | | 


My The average for the fifteen days under consideration shows a 
Hy during the night there was an hourly secretion of 11.238 ounc 
\ and during the day of 11.246 ounces of milk, showing conclusiy 
that for this particular cow there was a uniform rate of 


> disturbed by frequent and ee changes in the times 
ite: milking. 


iy purpose of detoa the source of the fat in the milk. Duri ing 
q the earlier periods of the experiment wheat straw was uw 


cy which was to be substituted with gluten meal, a very highly n r 
. genous food, containing about eighty per cent of albuminoids 


a 


| January 15 to17. 

January 18 to 24 . 

January 25 to 29. 

January 30 to Sh na 

Wébruary 1 to13... 2... 

_| February 14 to Be Ve 
February 25 to March 2.. 


ee 
AH NDNMAAWASD 


age ily milk yield, Hai of fat in milk Ainth amouut of 
s obtained daily in the milk : 


De! ATT: Albumi- | Carbohy- Per Neh 
MBER OF PERIOD. ; noids, drates. 4 r. fat. 


18 
.98 
OT 
75 
09 
68 


.O1 
.69 
.O7 
23 
54 
.B7 
71 a Uak 
64 65 
.568 | 12.382 


5.088 
4,380 
5.080 
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‘ 


i ove in food by nearly 200 per cent was ve effect in 
It is also in 


evening’s milk, of these same ee AE 5.913, or as 1 

7 100.1, almost absolute equality. | | 
-----: During the entire period of the experiment the amount of m ik 
secreted per hour during the night was to that secreted per h 
_ during the day, as 100 to 98.8, and it is interesting to com 


these results with those ace recorded with the cow ra 


consisting of two Holsteins, three Jerseys, two Ayrshires, 
Guernsey and one American Holderness, were milked regula: 
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the exact time in each case being recorded. There were s 
differences in the yield per hour, but nof uniform for e 
animal, and the average results from these nine cows, of 
different breeds, show that the amount, by weight, of milk sec 
from 5 Pp. M. to 5 A. M. was the same as that secreted from 5 A.: 
to 5 p.m. during these four days of trial, as will be seen by th 
following table giving the average results for each day : . 


AVERAGE Pounps MILK, PER Hoor. 


Nov. 22. | Nov. 23. | Noy. 24. |Nov. 25. 


Dinine Nise |. eee ela wae weed OTE) G90) 1 720) eae 
During day... . 5). fA Su Sia -691 |) .710.| .705 | 698K) 


the day. i 
The average percentage of fat in 118 samples of milk, fifty 
being morning’s and fifty-eight evening’s milk, from three Jerse 
two Holsteins, two Ayrshires and one waar was as foll 
Morning’s milk, 4.345 per cent; evening’s milk, 4. big per 
as 100: 107. 55. | 


ON Corn peak wheat ee new process linseed oe rowen. 


ran and linseed meal. The grain, bran and meal fed, therefore, 


‘aa gt rter pounds daily. 

ah? |The average percentage of solids and fats in the milk during 
hese successive periods, and also the average percentage of fats 
otal solids, and the Sect changes in solids and fats are 


Per cent | Per cent | Percent | Per cent | Per cent 
solids fats fats changes | changes 
in milk. | in milk |in solids. |in solids.| in fats. 
PE aa 13.68 4,27 23.8 | 100 100 
ARRAS sO RI ME 13.92 4.71 25.2 | DOL L8)2 THORS 
1S EERE SEES 14.54 5.28 26.6 | 106.3 123.7 
PA ae AN CONC AS Kea aN ots | 4:29 23.9 99.6 100.5 
Be sak, Bae tea 13.16 4.47 25:3 96.2 104.7 
Bee ie ee 14.12 4.58 23.8 | 103.2 LOGS 
bea PO dene eek ewe 4°59 24.8 | 101.1 107.5 
UAT SG SOT .| 13.58 4.538 25.0 99.3 106.1 
ease Maniaiian sssaitar ys 13.67 4.09 22.9 | 100.0 95.8 


‘The ration contained always three and one-quarter pounds of 
corn meal whenever it was fed, and the same amount of wheat 


| upon leaving out corn meal during the third period ; whil 


It will be seen that there was a origina increas n 
total solids and nearly four times the relative increase in the 


same seems to be true when corn meal was again introduce 
the ration after the fifth period, since it will be seen that 
resulted in an increase of both total solids and fats, the fo 
being increased seven and one-third per cent and the latte 
and one-half per cent by the change. The results becon 
more interesting when we consider that the increase dur. 


meal, while the increase during the sixth period was upon le v 
off carrots and fodder corn and again receiving corn meal. 


which it was especially designed, is to ae the importan ni 
of more extended data in our feeding trials before attempting 
draw too rigid conclusions as guides in practical work. 


EXPERIMENTS IN FATTENING STEERS. 
During the past year and a half we have been growing st 

for the purpose of determining their relative development ¢ F 
fattening qualities. In this experiment a beginning was mad 
with one Holstein, two American Holderness and two Guernse 
Unfortunately during the progress of this experiment we lost. tl 
Holstein by an attack of pneumonia, but, as the record will sh . 
not before the valuable qualities relatively of this animal for 
production had been fully determined, and his place was fille x 


The following tables give the oe of some of the several m 
fed these animals during the experiment, the estimated values 
others aud the composition of the mixed grain rations : x 


VALUATION OF Foop FED “Srvune. 


Ensilage, maize............. UP ENMNE egy ROLES ERMA 8 
Ohl moaltoruel). Nos Ti gienyae Or uaa: Ui atie  aae 
Gilimeal ‘oruel, No.2 iii cknss La TaN Lich es aiaNe aati ada a 5 
Wikies Drab oiic id) Shee LOK nih wane ee aah tai he BA 
Pangeed meal seis sie stata wae ne aa 


at middlings .. 
meal Rae 

grain, No. 1. 
d grain, No. 3. 
d grain, No. 4. 


GRAIN MIXTURES FOR STEERS. 


No.1. | No.3. | No.4. | No.5. | No.7. | No. 12. 


Wheat bran. .... 
ie seed meal .... 
Crushed oats .... 
Wheat middlings 
Wormneal... 0... : 
Cotton seed meal. 


: month and their individual gain by months: 


VALUE OF Foop FoR STEERS BY MOoNTHs. 


AGE IN Days, APRIL 1, 1889. 
GAIN BY MONTHS. 


62. 


Cleveland. 
Alexander 

Hamilton. 

Cleveland. 


Alexander 
Grover 


eon | Hamilton. 
= 
| D. B. Hill. 


sete ce ewewcn ses 


PRIDOT ess cccsee sss. 
AMICON aie esses cciela's 


t 00 Im 69 09 GO CO OF tO BD PD 
WDODORRBODAS 
Or OOOO DOO 


. |Singerly 
uy 4.07 
4.96 

eat’ 62 

. 4,34 
4.42 


4.56 
4,84 


He Hm Co He He 09 09 Co G9 cD G9 GD CW LD BD BD LO 
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The following table Gita the cost per eke on gai 
food consumed by each individual by months: 


Cost Per Pounp Gatn, CENTS. — 


q us} 36 
55 = P= q an" 
Bo | & |] es |] & | os | ee 

= t 
2a 4 oe 3 © aa 
Ke foal aS a a BC 
on g nS a 2)" en 
< Als Shoe 


Smee e ee meee ee eeer esses eeseasnss| eesssees | ceonsee | eoseere | eavcese 


We chitin oles alas ana) ccaicle « oture MPMane eT 5.09 et ie riers 4.29. 

4.82 Y 6.20 6.60 

attiicisalsisiatere: Wasicieise.e ele miata ABLE AAS 4.56 - 6.95 5.96 

PANT OMS Ce ee acs. cae See 5.74 7.53 6.36 7.84 6.87. 

September sae acre ok aie xa! clo Mateo 4.07 6.47 5.76 |- 6.84 5.62 

RI GEOWOT oe uctiicioc watale wares cc emee mtt ale 6.19 9.95 8.08 5.09 7.94 

MOveIbOr veccel doc... scceeen aL 8 57 7.39 | 10.20 9.35 8.58 

December s 6.69 7.43 8.00 — 8.94 

7.98 6.52 5.53 5.69 

10.82 7.40 7.35 8.53. 

6.17 9.31 4.98 6.64 

13.47 20.29 12.82 13.07 

7.65 11,42 6.65 ~ 7.66 

MS ODN gues ple 15.78 21.19 

ae 9.75 | . 5.87 7.46 

4 13.67 5.83 8.74 8.55 

MEVUGMUDED a4 slow vues soe Ree 8.60 | 14.48 | 11.61 8.57 10.27 
8 63 


OBtODELs ke seh iesen PS SG 19.26 1/10 26 Sab ae Aa 


as iGwe: 


Dry Albumi- Gainin | m 
mi&tter. noids. “ag weight. 


Alex. Hamilton and Singerly.| 6,347 | 1,123 353 819 | 


cB Nal Sls BU aR ee RN 7,894 | 1,271 410 747 
Grover Cleveland.......... 7,860 | 1,266 403 734 
2) eR pea) Me MRE ate: AA 821 247; 596 | 
Khaledan .)..:.. 242% BBA ear 5,425 931 286 tae 


32.170 | 5,412 | 1,699 | 3,622 


Since this gain in weight is about half water, it will be seen 
upon an average these steers consumed about 18 poun 
dry matter for each pound of dry matter in flesh, and that. 
fore there must have been expelled from the body abou 
per cent of the food eaten, either as exhalations from lung 


rv 1S ad Gilbert* a ago showed that in a fattened ox there | 
oe cent of ine live weight of the animal as, follows : 


Per cent. 


3.92 


ne id Seana 


Pound 8. 


141.9 


It appears, therefore, that there was used in building up these 
s 0.47 per cent of the total dry matter fed to them; 9.77 per 
of the nitrogenous matter, and 8.35 per cent of the mineral 
@ iter or ash present in their food. 
a eAlt. the Sona annual report of this Station, page 23, the results 


Waa 


hott 


Rican of which cost 14.27 cents, there was recovered in the solid 
unure three and seven- -eights cents worth of phosphoric acid, 
potash and nitrogen, and in the liquid manure six and one-sixth 
ents worth of these constituents, equal to seventy per cent of the 
arket value of the food fed; the nitrogen being equal in value 
‘0 fifty-one per cent of the market value of the food; the phos- 


rn ts. daily. ihe Leiter the same relative value of these hee 
rtilizing constituents was secured in the manure, it would 


amounts in the aggregate to 2,787 up to November 1, 1890 aL 
the aggregate cost of their rations amounts to $299.21, 

If now we assume that the proportionate value of the nitro, 
compounds recovered in the manure from these steers was eqt 
to aa sae secured in the experiments with the cows alres 


of an actual 5412 pounds, as shown by analysis, thus leaving 
overplus of 4883.5 pounds to be accounted for, and as four-twent; 
fifths of this is nitrogen, we have 781.4 pounds, which, at ninet 
cents per pound, the valuation we have placed upon it througheae 
amounts to $148.46, which very closely agrees with the amou 
estimated from our ete with the cows already reporte 


most of which were received as calves, are of value. The jee a 
have been tabulated for each animal from the time it was receivec 
at the Station up to the time of dropping a calf, and in the ot Ne 
cases up to September 1, 1890. The record includes four heifers — | 
each of Holsteins and Ayrshires, two each of Guernseys : : 
American Holderness and three J erseys. . 

The following table gives the aggregate and average results 


gain in weight : 


NUMBER OF DAYS. oy aah aaah 
oe, HE RAN PREM eae SP 75909 | 4413 | 10774 | 3268 
PRCTAGO' (0)... mee HaeRials 10.16 | .590 | 1.441 | .437 


5% 
Per cent. 


neral matter or EY] en BO Ne ae ayo) 0S, ca URNS ECAR shat, MS COE 


ogenous matter (dry)... Deets OES Aa he Wc Ueno 8 @ aaliniehaias eGR 
2M a IIRL See WMG Ne cictat chese REAM At! sc - a ian se ea ticish ORO 
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ee it ee sk he eae 


Ns as SS 
If now, as in the case of the steers, we calculate the total gain 
f these fifteen heifers according to the above analysis represent- 


ag their approximate composition, and deduct the amount of 


Per cent 

In food In gain, "eee of amount 

eaten. of weight. oy: n foo 
utilized. exorated: 


M 348° 4065 92.11 
Vitrogenous matter (dry)......| 10774 1264 9510 88.27 
PMBUMOTY) ys aici bec es wate 3268 1399 1869 57.20 
4 otal Mey matters. 2s 6 ks. 3] TE909 3011 | 72898 96.03 


- From this it follows that less than four per cent of the dry 
I atter in the food existed in the structures of these animals, less 


in their bodies. ; : 
er omerer, then, we may approach this ae of feeding, 


waste Br cts becomes of Peanut importance, since the 
economical use of them renders many productive operations of 
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ton gives the following number of animals upon the ae t 
United States and in the State of New York, with their v: 
January, 1891: 


United States. Value. New York. 


Horses ...| 14,056,750 | $941,823,222 | 640,253 


Mules.....| 2,296,532 | 178,847,370 5,288 
Cows...... 16,019,591 | 346,379,900 | 1,536,849 
Othercattle| 36,875,648 | 544,127,908 | 783,634 
Sheep. ....| 43,431,136 | 108,397,447 | 1,393,583. 
Hogs...... 50,625,106 | 210,193,923 | 672,595 


Total. ..| 163,304,763 | $2,329, 787,770 


maintenance of these animals as averaging fifty dollars onl 
horses and mules; twenty-five dollars each for cows and ot 


Gulieee: 


ANNUAL Cost OF MAINTENANCE. 


United States. 
Horses and mules........... | $817,644,100 00 
Cows; Oxen, 666.2). Yo ho 1, 322,380,975 00 a 7 
Sheep and hogs............. | 470,281,210 00 | 10,330, ee 
SEGUAR Noe eee kN clays $2,610,3826,285 00 | $100,620 015 


amounts to something over $100,000, 000 annually, a sum equa. 
eighty-three per cent of the total estimated value of all 
leading farm crops for 1888, viz., our cereal, potato, tobacco 
hay crop. 


~ 
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production of labor or of farm products, is of interest to every 
_ farmer and may be of great value in increasing the profits of the 
farm. . 


During the past quarter of a century the development of those 


large manufacturing interests of the country which depend for 


their raw material upon one or another of our agricultural 


products, has placed at the disposal of the farmer a large quan- 


tity of various waste products so that in addition to the bran, 


shorts and middlings of the various grains used by the flouring 
mills, we have cotton-seed and linseed meal, gluten meal from the 


glucose and starch factories, malt sprouts from the maltsters, 
brewers’ grains and distillery refuse from the manufacturers of 
beer and whiskey, and many other similar products of varied 


composition, and nearly all of them of very high feeding value. 


While, therefore the feeder has at his disposal so large a number 
of products, so great is the diversity in their composition that 
there is need of increased intelligence as to the function of the 


several food constituents in order to secure the greatest economy 


in feeding, as also for the purpose of maintaining the animal in 
full health and vigor. 

It is notorious that so often is our leading cereal corn, a food 
of acknowledged value, injudiciously fed, and so often have 
disastrous if not fatal results followed such injudicious use, that 
by some it has come to be regarded as only adapted to swine and 
poultry feeding, dangerous for horses and useless for cows; but 
equally unfortunate results have followed the use of several of 
the highly concentrated food products of the manufactories by 
those who were unfamiliar with the composition and nature of 
the material and the necessary precaution to be observed in its 
use. 


_ COMMERCIAL AND Food VALUATION OF VARIOUS FEEDING STUFFS. 


Having been thrown upon the market as refuse products of 
manufacture, as we have seen these materials to have been, their 
price was governed at first by the demand which their use 
created without much, if any, reference to their actual or relative 
feeding value or to any cost of their production; but, so extensive 
has become their use, and so generally acknowledged their feed- 
ing value, that their market value has risen greatly with the 


- Increased demand, and they have now, in many cases, become one 
_ of the sources of profit to the manufacturers producing them. 


Ny 
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But so far are we as yet from knowing by careful experiment the 
relative value of the several constituents of food in the production + 
of, for example, butter, beef or pork, that we are unable to fixa _ 
relative value upon these various foods with the differences of 
composition of which chemical analysis has made us familiar. ‘ 

The problem is similar in character to an attempt to place a 
crop-producing value upon potash, phosphoric acid or nitrogen; 
a problem which no agricultural chemist, or few at most, would — 
attempt to solve. Numerous carefully conducted experiments — 
have demonstrated, that in certain cases some one of these three _ 
fertilizing ingredients showed a crop-producing value very many 
times in excess of either of the others, which others indeed, by - 
comparison, were in this particular case shown to be without 
value. ; me 
Immense crops have been grown on lands practically barren, — ; 

4 
% 


vu 


by the addition only of an abundant supply of available phos- 
phoric acid, crops which were not appreciably increased when 
potash and nitrogen compounds were added, and, in like manner, 
compounds of potash have produced enormous increase in yield 
of crop, which was. not further increased when phosphoric acid _ 
and nitrogen compounds were added to the potash ; and the same 
has been shown in many other cases to be true of the compounds iy 
of nitrogen. ' 
It is therefore manifestly as impossible to place a relative crop-_ 
producing value upon the several fertilizing constituents, phos- 
phoric acids, potash and nitrogen, as it is upon the butter, beef 
or pork producing value of the several nutritive constituents of 
the various foods. . 
Of late, and with good reason, there has been repeated atten- 
tion called to the value of the fertilizing constituents in these i 
foods, which, in the aggregate, amounts to a very large percent- 
age of the market value of the foods, and in some cases fully ~ ce 
equals it. Indeed, so well is this fact recognized by the manu- 
facturers of commercial fertilizers, thatsome of them have been 
accustomed to use certain of these foods, as cotton-seed meal and 
malt sprouts for example, as constituents of their fertilizers, 
furnishing as these do, at reasonable cost, a large per cent of 
nitrogen and very appreciable amounts of phosphoric acid and — 
potash. It follows, therefore, that, if these manufacturers can 
afford to use these foods, sacrificing entirely their very great value 


Alas ale & 
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i as foods, it is for the interest of the farmer who uses these feeds 
to see to it that he secures, by careful saving of the manure obtained 
from hisanimals, these valuable fertilizing constituents which these 
and all other foods contain, and thus in large measure making it 
unnecessary for him to purchase commercial fertilizers in order to 
maintain or increase the fertility of his lands. 


- CoMMERCIAL VALUATION OF FERTILIZING CONSTITUENTS oF Foops. 


4 The determination of the commercial value of the potash, phos- 
__ phoric acid and nitrogen in foods, as in commercial fertilizers, is 
comparatively easy and approximately accurate, since, owing to 
the great demand for fertilizers, there has been in every country 
large amounts of capital invested in the several industries which 
have been created to supply this increasing demand, and the 
natural competition of legitimate business enterprise has resulted 
in gradually bringing the prices of the fertilizing constituents to 
as uniform a standard as are the prices of any other product of 
manufacture. 

The rock phosphate of South Carolina, the refuse bone-black of 
the sugar refineries, the phosphatic guanos of the West Indies, 
-and other such natural sources, furnish the raw material upon 
which the value of phosphoric acid mainly depends; while the 
potash salts found in such abundance in the German deposits 
furnish the basis for the estimation of the value of this con- 
_ stituent. Sulphate of ammonia from the gas-works and the 
nitrate of soda of Chili, fix the price for nitrogen in its most avnil- 
able and therefore most valuable form; while the refuse from the 
Slaughter-houses, the pomace left after expressing the oil from 
fish, and such other refuse organic material containing nitrogen, 
furnish the data by which the value of these less valuable forms 

of nitrogen are determined. 
Tt can not be too clearly understood that in the fixing of these 
prices upon these several constituents the agricultural chemist 
has nothing to do. These prices are determined by the same 
laws of trade which regulate the price of nails, sugar, flour and 
other commodities. The agricultural chemist is in a position to 
know from the quotations of the market how much nitrogen is 
worth in Chili niter or in sulphate of ammonia, how much if in 
_ the form of dried blood or fish scrap; how much potash is worth 
in the form of the chloride or muriate, and how much in the form 


of sulphate; also, how much phosphoric acidis worth ina solut 
or available form, since he has at command the very sega 


products. 


THE CoMMERCIAL VALUATION OF THE Foop ConsTITUENTS OF Foops. 


As we have seen, therefore, it is only necessary, in any given — 
sample of food, to determine by chemical analysis the amount of 
nitrogen, potash and phosphoric acid in such food, and then, by 
simple calculation, to estimate the value of these according to the — 
market rates, in order to determine the commercial value of the 
fertilizing constituents in such sample. a 

But in the determination of the food value, commercially, ofthe 
different food constituents of a sample of food, we have a far 
more difficult task, and can hope at best, with our present knowl- 
edge, to only approximate it. i: 

These food constituents are the albuminoids, the carbohydrates _ 
(starch and sugars), and the fats or oils; we may include also the 
erude fiber. 

All the ordinary forms of cattle foods contain each of the above _ 
constituents in very varying proportions, but in affixing a value to 
these we have not, as is the case with fertilizing constituents, any _ 
one food consisting wholly or mainly of one of these food con- | 
stituents, which we may use as a basis for valuation. It is true’ — | 
that sugar, starch, albumen and fat are found pure in the market, 
but these have been produced to meet other demands of the 
market, and the cost of their production is such as to render 
them valueless as means by which their value in any food con- _ 
taining them may be determined. 
The following table gives the percentage composition of twelve 


approximately, and the number of pounds of the several food a 
constituents Ve in 2,000 pounds of each of these foods which 
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From this table it will be seen that upon an average, at 
.above prices, a certain number of pounds of albumen, fiber, ¢ 
bohydrates and fats, of which the number of pounds of ea 
given are digestible, may be bought for one dollar. fis 

German id English authorities have, as an average, assign 
the following prices for the several constituents, viz. : : Albuminoid 
and fats 3,68 cents, and carbohydrates .75 cents per powsiee valuing 
the albuminoids and fats as approximately worth five times as 
much per pound as the carbohydrates ; but it will be seen that oe 
these prices are too high if applied to the total amount of food 
constituents present, and too low if applied to the ach 
quantities of each. 

Professor Wulff of the Indiana Experiment Station gives, as the 
value of the digestible constituents, the following prices, viz: 
Three and one-third cents per pound for the albauaaie and fats, 
and nine-tenths of a cent for the carbohydrates. At these prices” 
the average value would amount to ninety-two and one-fourth 
cents instead of one dollar, but as these prices were given two 
years ago, February, 1889, they should be increased about ten per 
cent, and that would bring his valuation to but one and one-half 
per cent above the actual cost of these products. 

Dr. Jenkins, of the Connecticut Experiment Station, places a 
much higher valuation relatively upon the fats, and gave two years 
ago, January, 1889, the following prices upon the total amount of 
these constituents present in the several foods, viz.: Albuminoids, 
one and six-tenths cents; fats, four and two-tenths cents ; carbgy - 


Dr. Jenkins, the ate would be 101.9 cents, or less than two pa 
cent in the excess of the actual cost. 


one-half times the service of the carbohydrates, that, in dels 
minations of nutritive value they should be counted at two an 
one-half times the value of an equal weight of carbohydrates, 

there would appear, therefore, reason to estimate their comme 
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he value i in the same proportion, unless clear reasons for the contrary 
appear. It has been observed that the German and English 
authorities quoted value the albuminoids and fats alike, and, since 
upon the average we find them equally digestible and their food 
_ value is admittedly very great, it would seem that, unless reasons 
_ clearly appear to show that whatever their actual value in the 
- animal economy, they are sold in the market in the various feeds 
_ ata less price per pound upon the average than the fats, it would 
- appear that they should receive an equal valuation. 
The following table gives the calculated value of one ton of each 
of’ the twelve feeds taken as a basis for determining the relative 
_yalues of the several food constituents. The columns headed 
Wulff and Jenkins give the values according to their prices, to 
_ which ten per cent has been added for reason already given. The 
column headed Collier is computed by allowing two and one-half 
cents a pound for total albuminoids and fats, and one cent a pound 
_ for total carbohydrates and fiber. At these prices the average 
doilars worth of food is worth two and nine-tenths cents more 
than a dollar. 


4 Cost. Wulff. Jenkins. Collier. 
Linseed meal, old process...... $27 00 | $29 79 | $28 13 | $28 98 
Linseed meal, new process..... 26 00 | 27 48; 24 50 27 52 
Cotton-seed meal ............. 26 00 | 39 72} 33 19 33 47 
1 ECS | aS ey aN 27 00 |'27 06 | 27 66 27 52 
PPO ECOG ee eile ad 7 00 9 99) 10/54 9 82 

mrevominy feeds. ce 25 00 | 22 58; 24 14 22 56 
ROO eset eke cleus 6 wie ws 24 00 | 19 61 | 21 65 2179 
SAPO SPLOULS 0 ee ahs kak ewe 18 00 | 23 10-| 22 22 24 18 
Beem PROR YT hoo 'e). S ies aie obi as 25 00 | 2059 | 22 07 20 89 
US PON oar eR AR RS AE gn UE 24 00 | 19 28 | 22 06 22 05 

Hoew heat middlings ............. 24 00 | 20 63 | 23 08 22 94 
ED NE a 24 00; 1993 | 21 84 22 31 

CAL Hee hie awa Ui aN $277 00 |$279 76 |$281 08 | $284 03 


It will be seen that there is approximate agreement between the 
actual cost and the calculated value of these several foods differ- 
__ ing so widely as they do in relative composition, even though the 
calculations are made upon the basis of either of the scale of 
prices for the several food constituents. 


digestion, and also since there does not appear to be sufficie 
reason for placing a higher value upon the fats than upon 


constituents. 

The average of twenty-nine feeding experiments with thirteer 
different coarse foods, including hay, straw, 
stover and ensilage, shows that the following percentages of each | 


a, we a2) 


food constituent was digested: as 
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Similar feeding experiments, including corn meal, cotton-seed 
meal, corn and cob meal, and malt sprouts, show that the follow- — 
ing percentages of each food constituent present was, upon the 7 
average, digested : 
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hs { appears, therefore, that the coarser foods possessed a food 
e twenty-two and six-tenths per cent less than their chemical 
omposition would assign to them in comparison with the richer 
gtain and mill feeds, and in the table following there is deducted 


from the calculated food values of the hays, straws and green 
ods, except the roots, twenty-two and six-tenths per cent. 

In estimating the food value of the farm products, it is to be 
_oberved that the same value is given to the digested food as the 
farmer is called upon to pay when purchasing the mill products, 
and itis also to be noted that good prices are allowed as the 
_ market value of the several farm products, so that the last three 
columns which give the per cent of food value to cost, the per 
ABD cent of fertilizing value to cost, and the per cent of total value to 
cost of the food is under rather than over the truth 


- only that portion can be recovered which is not appropriated by 
the animal in its growth of muscle and bone, but after maturity 
this demand ceases, and from the food such portions are taken 
ea suffice, with the cow for example, for the production of the 
milk yielded. 

Now an experiment made with five cows, representing as many, 
different breeds, shows that during the month, when their flow of 
* milk was at its maximum, the amount of casein in their milk 
-_ayeraged for one month twenty-six and one-half per cent of the 
amount of the albuminoids present in the food consumed by them. 
Re Et is necessary, therefore, for accuracy, to deduct from the 
amount of nitrogen in the table valued as a fertilizing constituent 
_ about one-fourth the quaiitity given with each food. 


a 


Beit 


Mimothy hay} ce dot. 
Orchard grass hay.. s 
Kent, blue grass hay nO y 
Tall meadow oat grass hay........ EH isla ates 
Meadow fox-tail hay........ aememreney csoniees 
Meadow fescue hay..... eee eaiictte = cielsiaeee eens 
Hungarian grass hay.e....... Pe Mis VY 

Mixed grass hay ............. Meee eer eased 
Red clover hay ....... o Male Bee arepste EOS RY REE 
White clover hay.............. 5 EEA BHAlS 
Alsike clover hay .............. rE rta ks ake Mota 
Alfalfa hay ....... Bc Gisiclelala miehtamtetalatas slates svaeeios 


STRAW. 

CORT SBME ois iiss lelcsciels cee Ss eeile Bre te thls ane 
Wheat straw....... Ss ahah Aaa MPM ate st BRS AA 

WUE CEGW's's 0's <i s/oicie's'aty Biel sralgieleseiielots sie erect e Nevis 
Barley straw ........... Bee GREE ee pig 
Buckwheat straw ............. SEARED A 
DAS ULA Werle coven eats ce tebe Beta cule a ume 
MEET EE ELWG) Soe ciel HO che Ceti otaisis ws Qatar Natale 
Clover straw.............. Beso, Ree BEE Boe 
Maize stover......... BR a ay eats AOR ui oe a at 


: .,.. GBEEN FEED. 
Maize onsilage.......... Foe oan ee Sastre 
lover ensilage........... ee asides Cae hdcemeaes 
Fodder corn....... NM MR SE Peo Ate ae aS 
OPO MU et yi ak ay PY Na les AUN rk 
Prickiey paaEey 5: Lid eateeleloie ee Ee Ee eet 
PPMP ICI NS es ee 8 Be itd con eae A 


HIT IDS ees oe ate 3 
BATONS Wemeose wesc bees é 
PLAEORAL o(cc8 ucla sees cewe: eee RS SRA A 


GRAIN. 


MOE se ean eae cao ee cle ous Clete AUR as 


Oates Stake ee alaletalete BEARFRC eer r es ei 
Soe PSte Ne ean taC he ial cleo ere Slate Ohatm Etats Gare aint co mca miwieeitent 


Ce ee ee 


Basin Na evet Yates isamtaelele Wrote Ce eA UNE lied 
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Miiu FEEDS. 
Linseed meal, O. P.............. Ae ea a gtL i 
INGRAM NN ei ee Le 
MOtcOne SSAC Meal LVL a Ne NC SN Sen 


Gluten meal............. aD) SR eae ary 
LALCH TOOU Lys). acuiouueewames Guus oeuihe PAE ACS 
FUNNY LOOT cise eelo ne yawn ae ats Dal Neale ET 
PERVOmOeG |e cient RO OR Taare ers MACH ARR, 3 
Malt sprouts........ BS LS DE gl 
Wheat bran..... 

Wheat middlings ...... 

Rye bran......... a 


Brewers’:grains... 


Albumen. 


Ne ee 
to 
wo 


Fiber. 


a 


Carbine, 
iNivasseee 


45.82 
35.73 
43.64 
40.21 
49.40 
40.01 
49.41 
40.57 
39.62 
34.30 
38.37 
82.26 


36.20 
36.90 
33.30. 
36.70 
33.21 
35.20 
33.50 
25 .00 
41.80 


; 
DIFFERENT VALUES PER Ton. VALUES ae eae CENT 


Phos- | Fertil- 
‘ Market | Food ina Total Fertil- 
node Potash. | value. | value. Saline: value, | Food. izing. ee 


$11 00 $14 80 $23 59 | 135.0 41.0 
i1 00 14 86 25 28 | 135.0 55.0 
11 00 14 68 23 82 | 134.0 44.0 
11 00 14 68 24 23 | 134.0 48.0 
11 00 13 82 2493 | 125.0 64.0 
11 00 14 47 23 76 | 152.0 46.0 
11 60 15 54 25 21 | 142.0 45.0 
10 00 14 70 147.0 
8 00 13 96 187 0 
11 09 16 39 149.0 
. 8 00 15 52 194.0 
10 CO 15 64 156.0 
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WAN oeoOHoRuNwo 


156.0 
150.0 
124.0 
153.0 
323.0 
249.0 
259.0 
246.0 
218.0 


9 00 14 04 
9 00 13 53 
11 00 13 63 
9 00 13 77 
5 00 16 15 
6 00 14 93 
6 00 15 56 

14 78 

13 10 
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181.0 
143.0 
167.0 
178.0 
142.0 

77.0 
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the same is true very nearly of the averages of the diffsrank’ ero! 
of foods as the following table shows: a 


AVERAGE Ratio oF Foop 
AND FERTILIZING VALUE. 


Food value. | Fertilizing 
Per cent value. Per 
of cost. cent of cost. , 


VOL VON ITR YS? oo. dae abe omme ose a's o/ da) oie 148 


VIM: VSEPAWS 5 oo 502 y's ame steiosle\e Gate 209 
fi Six green feeds..... LES Mee 148 
‘i A Lo. CSU aS PB eH 75 
DR NSCVOD) GTAINGL 2. |... w dss. vas 15° 
ee Mwiek ve mall feeds) och. os shertcss os 109 

PRED OG 0c /a/e) Glehate nme latct bia.u hy SAR eae Yer 


It will be seen, also, that if we compare the total food and fe i . 
% tilizing value of the coarse farm products, hays, straws and green XG 
Ri forage, with the mill feeds, we find the former to have a far ty ‘ 

value (over half their cost) than the latter. i 


4 - Total wall : 

! tocost 
Twelve hays..... Be aA ell Me aa Ca ster aA F Wc. per cent — 
MITE UES 5.2) ascot ial cs Wan chatlnte Wf wile! Slashes nate wise decvece 240 DEN Cenman 


Rix ereem [eeds yh jel. s/s. Uke as sep baae Meta a Bhi ee ae 208 per cent. i 


PAVE ED Bhs’. ply Siar sae sighs ss Cole's elotetwyaheranuue wntea ham mile Wei 
Total vaiuay 
tocost. b 
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almost exactly to the market value of the meal and nearly three- 
fourths the value of the food which it contains. In other words ; 
its food value is twenty-nine per cent over its cost and its fertiliz : 
ing value is nearly seventy-five per cent of its cost. Rie 


; But, Seer the excessive value, which is generally 
admitted, of cottoh-seed meal, and which, for total value, stands 
highest in the group of mill products, it will be seen by the above 
table that it is surpassed by the average of hays, straws and green 
_ forage, cotton-seed meal being worth for food and fertilizing 
material 125 per cent more than it costs, while the average coarse 
e foods of the farm, even at liberal prices, are found to furnish an 
a amount of food and fertilizing material worth 131 per cent more 
: 


_ than their average cost. 

oy It seems clear, therefore, that $100 worth of good hay will, 
upon the average, furnish half more digestible food than will $100 
__worth of mill feed upon the average, and in addition the hay will 
furnish, upon an average, ten dollars worth more of fertilizing 
¥ material than will the average $100 worth of mill feed. 

In the case of the straws we find, upon an average, that $100 


furnished by $100 worth of average mill feed, and, in addition, 
_ thirteen dollars worth more of fertilizing material than will the 
$100 worth of average mill feed. 
____-'The practical conclusion is, that for twenty-five years, at ieee 
i hay and straw have been worth, as sources of animal and plant 
food, at least twice their market prices, and, if to anybody, to the 
farmer himself, who has animals and fields both needing those 
supplies of food. 
i But, unfortunately, the above conclusion is only true upon the 
condition that the farmer always has animals worth feeding, 
which in the case of our cows is far from being true. In fact, if 
we leave out the manure as a product, the full value of which is 


thirds of our dairy cattle must be regarded as not worth, in the 
value of their product, the food they eat and the expense of caring 
for them; but, as this is equally true when the more expensive 
mill products are bought and fed such animals, the only pos- 
i sible way by which profit can be assured is by careful testing and 
5 the selection of the better animals and weeding out of all those 
__ individuals proven to be worthless; and there are, perhaps, few 
farmers having a herd of a dozen cows who may not find certain 
ones which are absolutely not repaying them for their food 
and care. 


worth will furnish more than twice the amount of digestible food 


to be taken into account, it is beyond question true that two- 
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By reference to the table it will be seen that roots upon ioe he 


average are barely worth their cost, even when their fertilizing 


value is taken into consideration. This is due to the very large - 


amount of water which they contain, on an average about ninety 
per cent, and the consequently small amount of food constituents. 
It may be due to having put upon them an excessive market 
value, although as to the cost price assigned to these and the 
other foods every person may fix his own prices and by a simple 
calculation determine the corresponding food and fertilizing value 
of any particular food given in the table. 

From the table, it is clear that potatoes can never be economi- 
cally used as food for cattle when their market value is ten 
dollars a ton, and the same is true of mangolds and carrots at 
three and four dollars per ton respectively. But in this connec- 
tion the value of roots as a constituent in the daily ration may 
often be greater than depends wholly upon the actual amount of 
food furnished. 

It will be seen also that on the average the grain foods barely 
return in food and fertilizing material an equivalent of their 
market value, and this is due to the relatively higher prices 
which they command in the market, and especially at the present. 

It will be of interest to consider the several dairy products, 
milk, skim milk, buttermilk and whey, as to their actual and 
relative food and fertilizing values.’ 


H a PounnDs IN Ton. 5 @ 4 
g 3} « ie is) 8 
| re ae ~~ a — 
Th | ea & Pe Wana Wang 
Sa] OR 3 MS ga | #8 | 5a 
ae 24 » q Ors 3 a = os 
q as | © ain a = No > 
ca) Ore (7) of QAO = be ata 
o ° a (>) ° ms a o>] be} 3 
8 et Ne Nie eo Bh (eee aa 
Ay Ay av a Ay * Ay <> is <I 
NTR eee rah Lc eM 3.40 4.80 3.40 10.9 4.9 2.9| $436] $204] $6 40 
Skim mille) 9. O63: 3 50 4.90 70 11.2 5.2 3.1 3 06 2 10 5 16 
Buttermilk ......... 3.50] 4.00 60} 11.2 4.5 2.7/ 285 | 205 490 
WHOvas ee ckaetc ss 1.02 4 96 .15 3.3 4.0 2.4 158 82 2 40 


From the above it will be seen that their relative food value is 
100 : 70: 65: 36, and their relative total value is 100:81:77:38. 


It will also be seen that it requires the addition of less than — 


three per cent of fat to skim milk or buttermilk to render them 
the equivalent in food value of fresh milk, while whey requires 
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Ni both nitrogenous matter and fat, although containing a little more 


sugar than either of the others. It is also noteworthy that the 
fertilizing value of both skim and buttermilk is fully two dollars 
per ton, an amount rendering them valuablefor this purpose alone. 

“Many a little makes a mickle,” and the farmer should remem- 
ber that as food and fertilizing material every pound of coarse 


straw is worth to him over a cent, every pound of hay is worth 


over a cent and a quarter, if only these products are properly 
utilized, and that it is mainly through the production and con- 
sumption of these upon the farm, in the production of other 


agricultural commodities, as milk, butter, cheese, eggs, poultry, 


pork, mutton, beef, horses and those vegetable products, the 
ageresate weight of which is small as compared with the price 
which they bring in the market, upon which he should depend 
for his profit, since to no one are these coarser foods, the raw 
materials of the farm products, so valuable as to the farmer him- 
self who knows how best to utilize them. 

After an experience of half a century among the most intelligent, 
economical and successful farmers of the world, it is useless to 


_inveigh against the great value of the so-called commercial fertil- 


izers, but it was pithily and truly said at one of our recent 
farmers’ institutes, that ‘‘those farmers were the most successful 
in the use of commercial fertilizers who were most successful 
without using them;” and from the point of an economical conduct 


_of his business, what shall be said of the farmer who will consent 


to sell good hay from his farm even at ten dollars a ton, which 
contains an average amount of fertilizing material worth six dol- 
lars and one-half, besides an average amount of food constituents 
worth fifteen dollars, both fertilizer and food being estimated at 
the same prices which that farmer is compelled to pay when he 
buys commercial fertilizers or mill feed ? 

During the past twenty-five years the average amount of hay 
which could be bought for ten dollars in this State has contained 
an amount of nitrogen, phosphoric acid and potash, which was 
worth six dollars and thirty-seven cents, so that the farmer has 


_ sold an average of fifteen dollars worth of food for three dollars. 


and sixty-three cents, and while this has been going on many 
million dollars worth of commercial fertilizers have been bought 
in this State alone. 
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INVESTIGATIONS WITH PouULTRY. 


* 


Attention is directed to the results already secured in our 
poultry experiments, detailed in the report of the first assistant, — 
which appear to demonstrate that the results of carefulinvestigation 
of this branch of the agricultural industry are likely to prove of as __ 
great practical value as similar investigations with dairy cattle and _ 
swine. Although thus far but two seasons have been given to this 
work, it will be seen that with the larger breeds of fowls a differ- 
ence of twenty-five per cent, and with the smaller breeds a 
difference of fifty per cent, in egg production was found, accord- 
ing to the general character — carbonaceous or nitrogenous — of 
the ration fed these fowls. 

These results are, so far as I know, the only ones which have 
been secured by investigations extending through two entire sea- 
sons, and their practical value is so evident that there is every 
reason why they should be carried forward and extended to 
the investigation of other questions connected with this industry, 
where so much assertion and so little actual knowledge scientifi- 
cally determined now exists. 

There appears no reason for doubt that by careful breeding 
and selection there may, within a few years, be secured a strain 
of fowls from certain of our breeds now most distinguished for 
ege production as far surpassing the average of the breeds from 
which they may be selected, as do certain strains of dairy cattle 
surpass the average in the profitable production of milk and 
cheese. Toward this end, so far as I know, little, if anything, 
has been attempted, but it offers a field for experiment full of 
promise to the future of this important industry. 


EXPERIMENTS WITH SORGHUM. 


Attention is directed to an experiment mentioned in the report 
of the first assistant, which will prove of great practical value to 
the sugar grower and manufacturer, in case it shall be found by 
future experiment that these results may be obtained. The 
increase of fully ten per cent in the amcunt of sugar in the cane 
is not an unexpected result, since it-accords with results found in 
the investigations of Dr. T. L. Phipson of the sugar cane soils of 
Louisiana and Demerara, as also the similar results secured by Bye 


myself in 1882. 
A Datry ScHoou. 
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- under the general management of the officers of the State Dairy- 
man’s Association, a dairy school extending through four days, 
and the large attendance and steadily increasing interest during 
the sessions could not but carry conviction to all that this was an 
effort in the right direction and one which was heartily appre- 
ciated by those whom it was sought to benefit by the practical 
instruction given. 

_ Careful notes were taken by the enrolled students, and examina- 
tions held upon the points presented, so that although the school 
was carried through the short period of but four days, it was in 
its entire conduct rather a school than an institute. 

In view of the success which attended this first effort at the 
Station, where it was evident so much conspired to add value to 
the instruction given, I can not but repeat my recommendations 
of a year ago in the hope that a school may be established at or in 
connection with the Station, of at least a month’s duration, 
where, in connection with our well-equipped dairy, practical 
instruction in butter and cheese making may be given, and where 
the characteristics of the leading dairy breeds and their relative 
adaptability to the needs of different sections could be carefully 
studied and all the details of care and feeding could be thoroughly 
taught and fully exhibited in practice. 

_ In view of the great importance of the dairy industry in our 

State, the wide range in the quantity as also in the quality of the 
manufactured products as shown by the intrinsic and market 
value of butter and cheese, these differences being due almost 
entirely to ignorance of the fundamental principles of milk, but- 
_ ter and cheese production, or a failure on the part of those 
engaged in this industry to appreciate the importance of a care- 
ful observance of these principles, it seems to me that it would be 
wise if there should be established a dairy school somewhat 
similar to those already established in several of the leading dairy 
sections of Europe. In this school, excluding military instruc- 
tion, the classics and modern languages, there should be given 
instruction only in those technical branches directly relating to 
the science and practice of dairying. 

Such a school should be located upon a good didges farm, pro- 
vided with cows of several breeds, with facilities for giving daily 
instruction by personal inspection and study, on the part of those 
in attendance, of the several technical operations of the dairy. 


ing, and would, I have no doubt, be welcomed by many young men 
-and women who desire the specific ARN it would afford 


eaiad as the capital invested in the dlainy inteee of ines 
State, a source of greatly increased profit to our dairymen and 
farmers. 

It was practically such a school which furnished the instrueden 
that enabled Jesse Williams, thirty-eight years ago, to establish 
the first cheese factory in the State, the results of which are now 
manifest in every dairy section of the country; but even to-day 
there is no provision, should fifty, more or less, of our young men 
and women desire to secure the information which opened the 
way of success to this pioneer in the dairy industry of the State. — 

Recent inquiry has revealed the remarkable fact that in an art, — 
one of the oldest in existence, and to-day in practice more 
extended than ever before in the history of the world, anartto 
which of late years and at present the attention of the inventive — 
genius of the world and the researches of science have been 
directed to a remarkable degree, the demand for those who are in — y 
possession of the information discovered by science relating to the — | 
dairy industry, who are practically informed concerning the con- 
venient technical devices of the inventors, far exceeds the present — 
supply and the testimony from other States is to the same effect. 
Other préfessions and occupations appear fully supplied or over- — 
stocked with those fairly equipped for the work devolving upon 
them; but there yet remains room and remunerative employment — 
for those competent to intelligently conduct the creameries, cheese 
factories and leading dairies of the State, and abundant room for 
ap increased development of this industry in each of its branches. 


THe Grass Crop. 


Owing to the paramount importance of the grass crop in every __ 
rational system of agriculture, the Station has from the first given — 
unusual attention to the subject of grasses, and at present is pre- 
paring to extend its work still further in this direction. Hy 

According to statistics, it appears that even in a country as 3 
highly cultivated as the United Kingdom over fifty-five per cent 
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Percentage 
in pasture of 
cultivated 
area. 


i Area laid down 
Cultivated 
area. to permanent 


COUNTRY. 
my pasture. 


Acres. Acres. Acres. 
24,991,015 | 12,700,574 50.7 
2,853,917 | 1,949,417 68.3 
4,888,425 | 1,215,872 94.8 
15,066,941 | 10,919,745 72.4 


 -‘United Kingdom ........| 47,931,165 | 26,816,092 | 55.8 


y pastures there is nearly thirteen a cent more of the cultivated 


hy 


area which is given up to grasses and clovers grown in the 


2 8 


; A ne Percentage, 
eres in rota- | of cultivate 

COUNTRY. tion grasses. | area in rota- 

tion grasses. 


| England .. [EE NG SSIES a An SN art Polis) 887 Seo 11.5 
er 318,131 ha een 
Scotland . Ma ae chips a Si eise is Neen iicw At hy OTL Meek 34.1 
Ee ret Sue ui 1,261,625 8.3 

‘United Rinwdan WN aere Comeete cra Over eotn 6188, H0e 12.9 


Nearly seventy per cent of the calieied land in the United 
- Kingdom i is given up to the grass crop. 
According to the census of 1880 there were in fhe State of New 


y Acres. 
ERED US eat calla sesh s 4 a) a ew wise ee aie ia nlecin'ni + (4;n'e'u 0:8.) Ay ROU BE 
(TOE EIGN TEMA gat le a A a 17,717,862 

ass in rotation as pasture or meadow............... 12,400,649 

ermanent’meadows, pastures, orchards and vineyards.. 5,317,213 


! From this it appears that of the cultivated area in the United 
ingdom nearly double the percentage amount is laid down in 
oes fe pastures to that in New York, while in our rotation 


sive methods ae Er ie the farmers of Groat Britain a 
Ireland haye found it profitable to devote 55.8 per cent of: thei 
tillable land to permanent pasture, and there is little doubt but — 
that in our own State and country many acres now under the plow _ 


meadow and pasture, with the increase in flocks and herds which 
such change will involve, and the retention of and increase in 
fertility of our lands which must naturally follow such a a 
of agriculture. +1 
For the purpose of calling general attention to this chaleen an 
extended collection of the various grasses, under more or less ‘ 
general cultivation, was prepared and exhibited at the State fair 
and several other fairs in the State, and at each place of exhibi- 
tion attracted great attention. For the purpose of information — 
concerning this exhibit, the following circular was prepared, and — 
widely distributed at these fairs: 


Grass Work AND EXHIBIT. 


is, overlooked by most piney The value of our hay crop in New| 
York State was, in 1888, more than three-fourths of a million dollars 
greater than that of all the corn, wheat, rye, barley, oats, buckwheat 
and tobacco crops combined. Counting all these [ including hay | ate) 
100 per cent, the hay crop comprised 53.2 per cent and all the oth ’ 
only 46.8 per cent. it 
But more striking even than this is the rate at which the hay crop P 
has been falling off while the most important of the other crops have — 
nearly or quite held their own. Ae 
Dividing the time from 1862 to 1888 into three nine-year periods, 
and using the first as a base, or calling each crop for that period of 
nine years 100 per cent, gives the following, according to statistics a 
from the United States oo of Agriculture : i, 


Corn. |Wheat.| Rye. | Barley! Oats. Bock: oe Hay. ye aD 


First nine years...| 100.0} 100.0 | 100.0] 100.0 | 100.0 | 100.0] 100.0 | 100.0 


Second nine years.| 109.0 99.8 91.6 99.2 108.8 99.2 79.2 95.6 
Third nine years..| 99.0 99.3 78.6 | 101 0 95.1 67.8 15.3 80.5 


\ 
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i 
a _ This steady decline in the hay crop has gone on, in part, no doubt, a 
_ from the fact that the average farmer uses his manure on the culti- 
___ vated crops, which the hay crop has thus been regularly contributing 
i to support, while itself neglected. Not only is the value greater, but 
_ the acreage of this crop stands to that of all the others as 55 to 45. 
This showing does not include pasture grass, which supports almost 
Fe the whole of our dairy, sheep and growing stock about half the year, 


i and is second to no other than the hay crop itself, if indeed it is second 
tb in value to that. 
. It seems desirable that some special attention be given to improved 


methods of culture to finding out the best species for hay and grazing, 
and finally, for diffusing a better knowledge of some of the forage 
species of this great family of useful plants. 


M % 


Station Work witH GRrRassEs. 


Our annual reports show there has been an interest in grass cultiva- | 


: tion ever since the Station was organized. A large number of plats 
¢ were early sown with the most valuable grasses known to cultivators 
‘ and others which though not» known to be valuable may be worthy of 
4 - cultivation. All these plats have been continued and additions made 


i nearly every year. In 1884-5 many root washings were made. 
j _ [See annual reports for those years. ] 
4 In the years 1888 and 1889 these variety grass plats were supple- 
4 mented by fertilizer plats, occupying some two and one-half acres in 
f the former and three and one-half in the latter season, exclusive of 
_ the paths and alleys separating the plats. The object of these sup- 
plementary plats was to make a soil test and learn what class of fer- 
tilizers could be used to advantage in top dressing for the hay crop. 
There were tried chemical salts, bone black, Canada ashes, stable 
4 manure, wheat bran and cottonseed meal, and the resulting crops 
_. shows unmistakably that on this farm some of them could be profit- 
ably used. The past summer the special work with grass has been 
the collection of samples of grass at several stages of growth for 
analysis and comparisons. 

First. As to what stage of growth is the best time to cut grass in. 
order to secure the most and best quality of hay. 

Second. Which grasses should be cultivated under the light of this 
investigation? That is, how do grasses compare in yield of nutritive 
substance under the like conditions of soil and climate to which they 
_ have been subjected. 
It has been shown that the same grass may vary widely in its 
chemical composition as well as in the amount of crop it is capable of 


been given the analytical attention which this season’s work aims to 
accomplish. The samples are secured for the chemical analyses com- 
prising forty species and varieties of twenty-one genera, many of 
them being among the best hay and pasturg plants, while others are by 
of somewhat doubtful value, and a few which may not. be capable of a 
profitable returns for cultivation. There are some species not now 
generally cultivated which seem to promise well for the agriculturist 
who will give them a fair trial under favorable conditions. begs 

There seems to be a field open for some careful farmers to raise 
grass seeds of known purity if they are willing to clean fields and ‘p 
make the attempt. Pies 

This exhibit of grasses shows in representative form some of the 
most valuable for both hay and pasture as red-top, timothy, Kentucky i 
blue, orchard, oat and rye and other grasses many of which though _ 
worthy of cultivation are less known, and some which area positive 
nuisance in cultivated grounds and wheat fields. A very few as the 
little Bouteloua and Kceleria are more curious than valuable here Be 
though of considerable account on the western plains. Even the As 
quack grasses are valuable for hay in suitable places. One of the _ 
most valuable families of grazing grasses (Festucae) is represented by | : 
two species valuable for hay besides a number of excellent pasture 
species. 

There are four families of leguminous plants represented by one or 
more species. The alfalfa and pea-vine clover are the second arowthee 
of the season. Of these, one (the lotus) has not been grown long 
enough to prove its value. Black medick comes into our pastures, Re: 
fields and roadsides of itself and grows a considerable crop where the 
soil is in good condition. It can not fail to do good in its self- 
appointed mission to make glad the waste places. x 

Alfalfa has grown well here for several years and high hopes are ie 
entertained of its continuing to yield luxuriant crops on an enlarged — 
area. The other two clovers are too well known to need iene 
mention any more than timothy with which they are usually sown, 
It would be worth while to fill up between the timothy stools with 
red top, or to sow with the clover tall fescue, orchard or oat grasses be 
which are ready to be made into hay at about the same time with bie 
smaller clover. 


EW YORK Yah eine EXPERIMENT STATION. 
: they fail to supply the abundant and nutritious grasses which 
ae formerly characterized them, and that in consequence farm 
- animals are dependent more and more upon forage crops for their 
wi support. 
If this belief in the deterioration of our pastures is well- 
founded, it may be accounted for partly through the climatic 
changes which seem to have attended the clearing up of vast areas 
of territory, more perhaps from changes in the character of our 
soils, which denuded of their protecting forests have ceased to 
retain the moisture necessary to the best development of the 
grasses; while over those areas under cultivation, where grasses 
are alternating in one system of rotation or another, it is doubt- 
less true that those native grasses which by centuries of selection 
had by their survival found themselves best adapted to the 
existing conditions, have been eradicated and given place to 
foreign varieties more convenient for use in seeding. 


‘there stragglers of these ancient races which have survived the 


and which, again being sought out and properly cared for, might 
be made to resume their former places, from which they were 
expelled. 

One can not but have observed, even upon closely kept lawns, 
how certain varieties of grass have in certain localities entirely 
appropriated the ground, having through roots and creeping stems 

reached out and encroached upon neighboring grasses which, too 
feeble to withstand them, have been quite driven out; and yet, 
strangely enough, this method of propagation has rarely, if ever, 
been made available upon an extended scale. If, upon ground 
already occupied, any given variety of grass may thus establish 
itself, why, under the most favorable conditions of thoroughly 
clean plats, may it not be expected that these same and many 
other varieties, which have proved to be desirable, will not rap- 
idly spread until the entire area is fully occupied? Already at 
the Connecticut station in New Haven, and at a branch station at 
South Manchester, this system is being entered upon, and it is 
_ intended to enter upon the same line of work at this Station, the 
_ plan being to select such clumps of grasses as may here and there 
be found in this neighborhood and State or elsewhere, and by 
Be Seep lanting them into clean plats permit their spread and 


ae 


It is doubtless true that careful search would reveal here and 


: _ warfare made upon them by our modern methods of agrieulture, 


-_ 


' 


‘from all portions of the State, as is evidenced by the testimony of | ie. 
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development until it is proven that they are desirable for 
extended propagation. 

It is doubtless true that many of these most valuable varieties __ 
will be found to be those furnishing little seed, and from this very _ ‘ 
circumstance it may have frequently happened that they have — 
been, in their native field, overrun and driven out by inferior 
varieties, which seeded more heavily, though possessing no ~ 
quality rendering them desirable acquisitions in either pasture 
or meadow. ‘ 

FERTILIZER CONTROL. 

The following bulletin, 10,000 copies of which have been dis- 
tributed throughout the State, presents in detail the workthus far _ 
accomplished under an act passed at the last session of the Legis- an 
lature, entitled “An act for the protection and education of farmers __ 
and manufacturers in the purchase and sale of fertilizers.” (Laws 
of New York, chap. 437 ; approved by the Governor May 24, 1890.) 

It will be observed that in accordance with section 2 of the act : 
it was impracticable to begin work before the last of July, since i 
which,time every effort has been made to comply with its condi- 
tions, and the work thus far has met with enthusiastic approval 


those agents who have been employed in thé collection of samples 
in accordance with section 6 of this act. 


« BULLETIN No. 25—NEW SERIES. 

Notice.— This series of bulletins is issued for the benefit of the — 
farmers of New York State. As each bulletin will be acontinvation 
of the preceding one, it will be well for those interested to preserve i 


the early issues for future reference. mi in 
These and all other bulletins issued by the Station will be mailed to 
any citizen of New York State on application. N 
THE NEW YORK STATE FERTILIZER CONTROL AND 


FERTILIZER ANALYSES. ’ Ra 

I. Inrropucrion. Bib: . 

This is the first of a series of bulletins, treating of fertilizers, to be 

issued by the Station for the benefit of the farmers of New York 

State. This first number is intended mainly as an introduction to the ~ 
series; following is an outline of its contents: 

1. Statement of plan of proposed fertilizer bulletins. 

2. Copy of the law regarding fertilizers. 


th I ; / ‘ i 
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8B. Object of the law. | : ‘a 
4, Names of manufacturers and agents who have complied with 
section two of the law. 
_. 5, Organization of the work. 
' 6. Methods of sampling. oy 
7. Laboratory methods. 
8. Guarantees. | 
9. Gratuitous analysis of commercial fertilizers for farmers. 
10. Tabulated statement of results of analyses of samples collected 
by agents of the Station. 


1. Sratement or Puan oF Propvosep FrrrinizerR BULLETINS. 


. The law recently enacted by the New York State Legislature, estab- 
lishing a fertilizer control, has a twofold object, as indicated by the 
title, “An act for the protection and education of farmers and manufac- 
turers in the purchase and sale of fertilizers.” The law pertains to the 
education, in regard to fertilizers, of the parties most interested, as 
well as to their protection. 

In accordance with the educational feature of the law, it is con- 
4 sidered desirable to issue several bulletins, explaining in as clear a 
i way as possible such general and special facts regarding fertilizers as 
_ the farmers of this State will be interested to know. 

Hence, each bulletin will consist of two quite distinct parts. The 
_ first part of each will treat of one or more topics of interest regarding | 
fertilizers, each topic following the preceeding systematically accord- ie 
ing toa definite plan. The second or remaining portion of each Y 
bulletin will contain a tabulated statement of the analytical results 
obtained by the Station, as the analyses are completed. : 

The Director and the Chemist of the Station will co-operate in the i 
preparation of these fertilizer bulletins. The order of topics to be 
treated may be changed or new topics may be added; but, as far as ty 
plans are matured at present, the following outline will give an idea 
of the nature and scope of the proposed bulletins: 

I. Introduction. 

II. Outline of the history of commercial fertilizers. 
III. The principles underlying the use of fertilizers. 
1. Constituents of plants. . qi 
2. Constituents of soils. | 
3. Relations of soils and plants. 
IV. Description and sources of fertilizing elements. 
V. Economical purchase and rational use of some fertilizing 


elements. 
i ; 


J 
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Factory and home-made fertilizers. 
VII. What constitutes a good fertilizer. 
VIII. Prices of raw materials. 
IX. How to determine the commercial value of fertilizers. 

X. Extent to which fertilizers are used in New York State. 
XI. Summary. 
‘As to the frequency with which these bulletins will Be plc 


to issue them at the intervals of one or two months. ‘ 
In order that some of the terms used in stating the results of analysi 
might be understood from the beginning, an explanation of suc 


ia that such explanation cannot be made clear and, at the same time, 
brief; that the terms can be satisfactorily comprehended only 
i ‘when approached in a systematic way. To those who carefully 
‘ follow the series of bulletins for several numbers, the analytical data 
will doubtless be intelligible in the future, if not at the outset. 


U\ 2. Copy or THE NEw York Strate Ferrinizer Law. 


4 LAWS OF NEW YORK —By Authority. ; 
49 [Every law, unless a different time shall be prescribed therein, 
a shall commence and take effect throughout the State, on and not 
before the twentieth day after the day of its final passage, as certified | 
ph.) by the Secretary of State. Section 12, title 4, chapter 7, part 1 
i Revised Statutes. ] 


ba CuarTer 437. : 
An. Act for the protection and education of farmers and a 
facturers in the purchase and sale of fertilizers. WA eh 


th Approved by the Governor May 24, 1890. Passed, three-fifths being present. 


The People of the State of New York, represented in Senate and i 
Assembly, do enact as follows: 


: Section 1. All commercial fertilizers which shall be offered for sale, ¥ 
i to be used in this state, shall be accompanied by an analysis statin; 
the percentages contained therein of nitrogen or its Game 
ammonia, of soluble and available phosphoric acid, the availabl 
phosphoric acid either to be soluble in water or in a neutral solution — 
of citrate of ammonia as determined by the methods agreed upon by 
iy the American Society of Agricultural Chemists, and of potash solubl 
> in distilled water. A legible statement of the analysis of the good 

shall be printed on, or attached to each package of fertilizers offered 


or articles. 


be used in this state, an analysis shall accompany the same, with an 
affidavit that it is a true representation of the contents of the article 


, 


§ 2. Manufacturers residing in this state, and agents or sellers of 
"fertilizers made by persons residing outside the limits of this State, 
shall between the first and twentieth days of July, in each year, 
_ furnish to the director of the New York State Agricultural Experi- 
ment Station at Geneva a list of the commercial fertilizers they manu- 
facture or offer for sale for use in this state, with the names or 


brands by which they are known on the market, and the several per- 
centages of nitrogen or its equivalent of ammonia, of phosphoric acid 


soluble and available, and of potash, either single or combined, con- 


tained in said fertilizer, as called for in section one of this act. 


Whenever any fertilizer or fertilizing ingredients are shipped or sold 
in bulk, for use by farmers in this state, a statement must be sent 


: _ to the director of the New York State Agricultural Experiment Sta- 


tion, at Geneva, giving the name of the goods so shipped, and accom- 
panied with an affidavit from the sings giving the analysis of such 
percentage guaranteed. 

§ 3. Whenever a correct chemical analysis of any fertilizer offered 


for sale in this State shall show a deficiency, of not more than one-third 


of one percentum of nitrogen or its equivalent of ammonia, or one-half 
of one percentum of soluble or available phosphoric acid and one-half 
of one percentum of potash soluble in distilled water, such statements 


on shall not be deemed false within the meaning of this act. This act 


fe shall apply to all articles of fertilizers offered or exposed for sale for 
use in the State of New York, the selling price of which is ten dollars 
per ton or higher, and of which they are part or parcel, and of any 


element into which they enter as fertilizing materials, among which 
may be enumerated nitrate of soda, sulphate of ammonia, dissolved 


2 bone black and bone black undissolved, any phosphate rock, treated 


or untreated with sulphuric or other acids, ashesfrom whatever source 


e obtained, potash salts of all kinds, fish scrap, dried or undried, also 


all combinations of phosphoric acid, nitrogen or potash, from whatever 


source obtained, as well as all and every article that is or may be com- 


_bined for fertilizing purposes. 


§ 4. All manufacturers or dealers exposing or offering for sale in 


this state, fertilizers, containing roasted leather or any other form of 
inert nitrogenous matter shall in legible print, state the fact on the 


_ packages in which the fertilizers are offered or exposed for sale. 
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§ 5. Every person, firm or corporation, violating any of the pro- | 
visions of this act, shall upon conviction thereof, for the first offense 


be punished by a fine of not less than fifty dollars, nor more than two ~ 


hundred dollars, and for the second offense by double the amount in 


the discretion of the court; such fines to be paid to the officer whose 
dnty it is to enforce the provisions of this act, to be used by him for 


that purpose, and to be accounted for to the comptroller. 
§ 6. The director of the New York «State Agricultural Experiment 


Station at Geneva, is charged with the enforcement of the provisions — 


_of this act, and shall prosecute in the name of the people, for violations 
thereof; and for that purpose he may employ agents, counsel, chem- 
ists and experts, and the court of special sessions shall have concur- 
rent jurisdicticn to hear and determine charges for violating the pro- 
visions of this act committed in their respective counties, subject to 
the power of removal provided in chapter one of title six, of the Code 
of Criminal Procedure. 

§ 7. And the said director of the New York State Agricultural 
Experiment Station at Geneva or his duly authorized agents, 
shall have full access, egress and ingress to all places of business, 
factories, buildings, cars, vessels, or other places where any 
manufactured fertilizer is sold, offered for sale, or manufactured. 
Such director shall also have power to open any package, barrel, or 
other thing containing manufactured fertilizer, and may take there- 
from sufficient samples; and whenever any such fertilizer is so taken 
for samples, it may be divided into different portions and one or more 
portions sealed in such a way that it cannot be opened without upon 
examination giving evidence of having been opened to the person 
sealing the same, and delivered to the person from who said sampleis 


taken, or any other person that may be agreed upon, by the said — 


director or his agents who takes the same and the person from whom 
it is taken, which portions so delivered may, upon the consent of the 
parties, be delivered to a chemist for the purpose of being “ie 
other than the chemist employed by said director. 

§ 8. The sum of twenty thousand dollars, or so much thereof as 
may be necessary, is hereby appropriated out of any money in the 
treasury not otherwise appropriated, to be used by said director of 
the New: York State Agricultural Experiment Station at Geneva, as 


shall be authorized by the board of control thereof, in enforcing the 


provisions of this act. Said sum shall be paid to said director by the 


treasurer upon the warrant of the comptroller, upon vouchers to be 
approved by the comptroller, in such sums and at such times as said 


“desires aie same. 


§9. Agents, representatives or sellers of manufactured fertilizers 


or fertilizing material made or owned by parties outside of this state, 


and offered for sale for use in this state, shall conform to the provis- 


ions of this act, and shall be subject to its penalties, and in all par- 


ticulars shall take the place of their non-resident principals. 


§ 10. Chapter two hundred and twenty-two of the laws of eighteen 


hundred and seventy-eight is hereby repealed. 


§ 11. This act shall take effect immediately. 


STATE OF NEW YORK, ioe 


OFFICE OF SECRETARY OF STATE. 


I have compared the preceding with the original law on file in this 
office, and do hereby certify that the same is a correct transcript there- 


ia from and of the whole of said original law. 


FRANK RICE, 
Secretary of State. 
3. Ossect oF THE Law. 


The object of the law is simply to require that the fertilizers 
offered for sale shall ccntain such ingredients and in such propor- 


tions as the manufacturer claims. No standard is prescribed by 
the law for the composition of a. commercial fertilizer. Hach 


manufacturer makes his own standard for each brand, the guarantee 


analysis showing what that standard is. The law proposes simply to 


see to it that the manufacturer shall keep his goods up to the iuigetics 
set by himself. 
4, Names or THz Manuracturers and Agents who have forwarded to 


_ the director of this station the names of the brands of commercial fertilizers 
manufactured or sold by them. (See section 2 of the law.) 


In the following list, it is deemed advisable, in order to avoid use- 


less repetition, to omit many names of agents of fertilizers manu- 


factured outside of the State, where the manufacturers themselves 


_- have forwarded the necessary information. 


: Dinnoro 


a 
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MANUFACTURERS, | Names of agents. 


5s a dissolve 


Se Standard su waht 
H 8. Miller & Co., New- | W. E. Culver, East vl hate. ; 


Sheba Ae n, Clin- 

ark, N. J. y Pathto fertilizer. 
‘7 Ua Ce Dissolved raw bone. } 
Bone meal, OO NN 


Se ig 
King. 


Richard H. Stone park Rich. Bones, ae 
Prolific crop producer. 


‘mansburgh, N. Y. foals eae da 


mr 

My Chita { Po sre ivak P 
Nas 2 ure bone mea 
oe ace a leh gl ect 


Super-phosphate. 


Ammoniated dissolved bones. 


Rt (Wi Nat Vor, N.Y. Bicltareina a sielalae aretaialatetaiatelels eee honde 
be 


| Royal bone phosphate. | 


( | Quinnipiac fish, bone i ndlinotaee 
oe ammoniated ou 
bone. 
\ Meey Re Ame Ee obs s hee climax phosphate. _ 


ri 
‘ The Quinnipiac Co., New 


London, Conn. uinnipiac potato phosphate. — 


uinnipiac Mohawk fertilizer. 
ft | Quinnipiac Mohegan aihiaprais > 


Lorentz & Rittler, 301 Ex- } { Alkaline bone. 
i change place, Balt., Md. fi:ssssrttt seer. & R. Powhattan guano. © 


Sa ey a ee ete ae 


Springfield Fertiliz’rCo., || A. J. Blackman, Wales, ae 
Springfield. Ohio. } Erie Co., N. Y. { Soluble bone phosphate. A rer 


( Dissolved 8S. C. bone. ie 
Dissolved animal bone. © 
Dissolved bone black. eee 
Fine ground bone. get tt) 
Alpha soluble bone and potas) et 
Pride of Maryland. i 
Arlington bone. is a 
| Arlington ‘‘ A.” Fe Saat 
} ceavediacananteberva secs ee] qt ep conesis. 4 : 
Arlington for truck. 

Wheat. corn and oats fertilizer. 
, Special potato fertilizer. 
* | Special grass manure. ~ 
wih | Specialorange and peach tree fer 


Dambmann Bros. & Co. 
Baltimore, Md. 


‘ 


izer (for young trees). 
J Special orange and peach tree 
is | tilizer (for bearing trees). 


{ Horseshoe brand pure ground 
| Horseshoe brand potato grow 
ae seshoe brand dissolved 
bone, 
| Horseshoe brand prairie phosphate. — 
‘ , ‘Horseshoe brand challenge cor! 
grower. wale 
Horseshoe brand ammoniated die 


agD? solved bone. 9 
Northwestern Fertilizi’g \ Lawton Johnson, ! Horseshoe brand national bo 


. Co., Chicago, Ill. Ripley, N. Y. Bayete 
Horseshoe brand Ralston’s ‘be 


meal. sigh 
, ' Horseshoe brand fine raw bone. 
Horseshoe brand twenty-six do 
phosphate. 
Horseshoe brand Garden cit 
super-pbhosphute. 
| Horseshoe brand tobacco grower 


i? 2 


vi 5 ( Forrester’s potato manure. 
iM George B. Forrester, 169 Forrester’s asparagus manure, 
Mg Front S8t.,{New York, senccccccevccescosescees|) Horrester’s cabbage manure, — 
my chs Forrester’s peas manure. f 

Forrester’s corn manure. 


a“ : i i 


NAMES OF as. Names of agents. Names of brands. 


{ Forrester’s fruit tree manure. 
Forrester’s carrot manure. 
Reece melon manure. 
orrester’s rye manure. 
j Breet te laced pos i 
gota Y orrester’s cueumber and pickle 
aR’ : manure. 
ne pec ereerer age 1 Forrester’s tomato manure, 
ren ’ ew ’ sinase cla ulent ea voseicie vance of Forrester’s wheat manure. 
“CMO Forrester’s oat manure. 
Forrester’s onion manure. 
i Forrester’s celery manure. 
Forrester’s turnip manure. 
Forrester’s root manure. 
Forrester’s grass manure. 
(Forrester’s lawn dressing. 
{ J. H. Devins’ fertilizer for all crops. 


ereyans, Uticn, N.Y. acne Ka J. H. Devins’ bone fertilizer. 


tory, 17 Burlington 


ter Cooper’s glue fac- 
Slip, New York, N.Y. Tut Siti 


Peter Cooper’s pure bone dust. 


a He Stappenbeck, Home trade. 
mM Utica, N. Y. pos Bone meal. 


A. Cross, North Par- 


a, N. Spat ainieittadsten can eialeses ool ae amaen. 


: The king. 
The parma. 


| CMG ed ane aia een se 


t., Philadelphia, Pa. Soluble bone and potash. 


pomears Son, WWssh } Novelty Bone Works phosphate. 


© emical Company_ of 


C. B, Dunning, Lyons} ( Baker’s standard high grade guano. 
,Canton, Baltimore, Md. 


and Ouddebacks,|; Resurgam phosphate. 
Wei Ontario brand. 


{ Pure ground bone. 
| Complete bone phosphate. 


fh 


| The Allentown Mfg. Co., 
Biionton, Penn. i 


Complete bone manure. 
Uusae casisanicte avasiciene vc. sl wt Cormania phosphate: 
| Lehigh phosphate. 
Soluble phosphate and potash. 


Soluble rock phosphate. 


‘Walker Fertilizer Co. ae 
Me = MN AiLntse ciataeteeains vale hoe oete er’s ammoniated phosphate. 
_ Phelps, N. Y. Walker's Victoria bone. 


Sheldon Bros., Weeds- 


port, N. Y. } UNE dela Yount Os cine .....| Sheldon’s compound. 


{ Zell’s quick grower, 
Zell’s tobacco fertilizer. 
Zell’s economizer. 
Zell’s fruit tree invigorator. 
Zell’s pure ground raw bone. 
ae Zell’s grape grower. 
e Zell Guano Co., \ Zell’s special compound for pota- 
altimore, Md. eee ee ee ee toes, ete. q 
a Zell’s ammoniated bone super- 
| _ phosphate. 
Zell’s Calvert guano. 
Zell’s electric phosphate. 
Zell’s pure dissolved animal bone. 
| Zell’s dissolved bone phosphate. i 


i M ans CoERS. Names of agents. Names of brands. 


{ Ammoniated bone super-phospha’ 
Potato, hop and tobacco phosphai 
Wheat and corn phosphate. 
Vegetable bone super-phosphate. 
aptly rival ammoniated super-pho 


| Practical ammoniated super-pho 


» Crocker Fertilizer and ph 
on Oo}, Buflaloiiaiesccsss nelcselcisenneween eis ile print ‘potato manure, 
N. | 0. 2 super Pee ehec at 
Pure ground bone 


| Pure ground meal. 
Muriate of potash. 
Nitrate of soda. 
Kainit. 34) 
Dissolved bone black. 

| Pure dissolved bone with potash. | 


‘ 


Abr ie Sodus special eat ms- ¥ 


Bowker’ s hiJl and drill sphate, 

Bowker’s ammon eae dissolved » 
bone phosphate. 

Bowker’ ’s sure crop bone phosphate. 

Bowker’s super-phosphate. 

Howrey s super-phosphate with 


Bowker Fertilizer Co., 43 
Ohatham)strect, (BOS= 7 sccececececspectetiscecen celia 


a 
ton, Mass. 


a 


ash. 
Rogkes s fish and potash. Be 
Bowker’s pure dry Eas or fish. Fie: 
Bowker’s alkaline bone. r 
Bowker’s fresh ground bone, 
Kainit. 


| Chemicals.. | Nitrate of soda. 
| 


& 
> 


Dissolved bone black. We 
Muriate of potash. 


{ Oriole guano. 
Hed. #! Cooke; 142 West) | Chosanoeks bona aneHana 
ooke, es esapeake bone phosphate. 
hee Gherapeeke setae \ Main street, Roches-| 4 Oriole alkaline bone. ‘ 
SOE LEE SEEN ter, N. Y. Oriole acid phosphate. 
“Special Niagara fertilizer.” 
| Livingston county phosphate. 


{ Farmer’s friend. 

Empire State. 

D.H. Foster, 100 South| | Oaeiect ote aline b 

oster, ou riginal alkaline bone. 

ero os ct Co., New } Clinton Street, Syra-| 4 Leader brand. 

ork city. cuse, N. Y. High grade farmer’s friend. 

“Samson” brand. ‘ 

Soluble bone. 

| Dissolved bone. 


( Bay State. . 
New Engiand favorite. > 
Unicorn. 
Mayflower. 
John 8. Reese & Co., 10 King Philip. 
} South: street.) \Balti= 7\|:-s2coc2.cckesepes ee .|4 Pilgrim. 
more, Md Defiance. 
Reese’s half and half. : 
| Crown phosphate and potash. 
Atlas phosphate. 
| Elm phosphate. 


f SeReT 8 patent super-phosphate. 

|B D sea fowl guano. % 
Bradley: Ss ammoniated dissolved 

one 

Farmer’s new method fertilizer. 

Me cuilainn gueaa nee etedick a awne 4 Alkaline bone. 

German potash salts or kainit. 

Bradley’s Ro otato fertilizer. 

Bradley’s Niagara + Bhosph ate. j 

ieee: s dissoly bone, ite 

rand. 


Bradley Fertilizer Co., 27 
Kilby street, Boston, 
Mass. 


ab 


w York AaricunruraL Exprriment Station. 


hee 
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NUFACTURERS. 


Names of agents. Name of brands. 


eM Ae 2 0" AR A NEN GB 
( Bradley’s dissolved bone black, jus- 


radley Fertilizer Co., 27 . | tice brand. 
ay BELSOty BOSOM |i set piececs Acpeecsiaecss ...|} Bradley’s fine ground bone. 
Mass. : Bradley’s cirele brand bone and 

A uve potash. 

ys VEDE , i 

- Frederick Ludlam, 140 (A.B.F brand. 

; iad Maiden Lane, New Esra pea ci had 4 Bee te 8 Tooth brand. . 

York, N. Y. : 


| Cereal brand. 


(Ralston’s Knickerbocker bone 
super-phosphate. 

Ratston’s Knickerbocker hop 
grower. ; 

Ralston’s potato fertilizer. 

High grade ammoniated bone 
super-phosphate. 

3 : | Ammoniated bone super-phosphate 


Alkaline bone. . 

“XX V” ammoniated bone super- 
sbieasinicenenise sass ve vasses| 1). DHOSphate, : 
Peach tree, fruit and grape-vine 

fertilizer. 
Potato fertilizer. 
Excelsior guano. | 
Red brand exevlsior guano. 
Blue brand excelsior guano. 
Gold brand excelsior guano. 
Soluble bone and potash. 
Fish guano and potash. 
| Ground bone. 


: f E. Frank Coe, 16 Burling } 
t Slip, New York, N. Y. 


f 
ws 


( Cyclone pure bone meal. 

Erie King. 

Dissolved bone and potash. 

Buffalo guano. 

| ceacecessseceessseesesees|4 Potato, hop and tobacco phosphate. 
Pure dissolved bone. 

Vegetable bone fertilizer. \ 
Buffalo fertilizer. tha 
\ ‘ | Buffalo wheat phosphate. ' 


Fertilizer Co., East 


‘ Milsom Rendering dast| ‘i 
Be Buffalo, N. Y. 


vd ; : f re iatebliee Paty a re suse. 
_* Rochester Fertilizer Co. SEE ee re ate Teo Deane 
ty y ‘ Rochester blood and bone guano. 
,, Rochester, N. Y. ‘ | pee blood and bone high 
\ grade. 

Michigan Carbon Works | 
Hy Detroit, Mich. any gi ince dasecseceses 


\ 


Se 


Homestead. 
tecessor! | Jarves drill phosphate. 
Cae , { Domestic phosphate. 
ae meee pone eer peepee 
Oneonta Fertilizer Co. Ph pe ep oor 
uM Bila Mabtitatersceadta cts ealb aie ....|4 Hop and potato phosphate. 
ae Oneonta, N.Y. | Wheat and corn phosphate. 
oe : Pure bone meal. ; 
"all | Pure granulated bone. 


"eat ( Pndard ammoniated bone phos- 
ie phate. 
Bhs | standard ammoniated bone phos- 
phate (special formula), 
The reaper. 
The fair and square. 
Fish and potash. 
Peace aoe cine “pera 92 { Alkaline bone. 
| Empire soluble bone. 


Farmers’ Fertilizer Co., } 
‘Syracuse, N.Y. 


Empire guano. 

The anchor brand. 

The phoenix. 

Pure ground bone. 

Pure ground bone and potash. 
| Onondaga chief. 


composition of that fertilizer. In order to get a fair sample for — 
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MANUFACTURERS, | Names of agents. eee re 


‘ 


( Lister’s celebrated ground bone. 
Lister’s Fairs oes dissolved bone 


Lister’s U. 8. phosphate. 
: Lister’s lawn fertilizer. 4 
Lister’s Agricultural Lister’s standard super-phosphate 
@hemical/ Works, NOw-tigakssecdsscess ss oisnchanee of lime. 
ark, Lister’s success fertilizer. 
Lister’s crescent bone. ee ae 


. Lister’s peeec fertilizer, Meas». 

Lister’s Harvest Queen ihre “ae 
| Lister’s hop fertilizer. i 
Nae Frogess | Hertilizer } ce A ea er aerial New process for all crops. 


W. D. Stewart & Co., 73 Ny 
Nobsque guano. el 


Exchange place, Bos- 
Dissolved bone phosphate. . 


ton, Mass. 


Few e wer nen we wees taser ees 


Soluble Paeific guano. 


= ———S 


5. ORGANIZATION OF THE WORK. 


As the regular laboratory accommodations of the Station were 
already insufficient for the previous work of the Station, the first 
step in organizing the work was to secure rooms temporarily at 155 
Exchange street, Geneva, and to fit them up for the work of the 
present season. A chemical laboratory, on the Station grounds, for 
the accommodation of the fertilizer work, is expected to be in readi- 
ness for the work of the spring season. pry” 

Two assistant chemists were placed in charge of the work, under — : 
the immediate supervision of the Station chemist. Arrangements. — 
were completed for work as soon as the fall fertilizers were distributed — 
through the State. : iy 

The next important step in organizing the work was the appoint we} 
ment of agents of the Station to collect samples of fertilizers for 4 ng 
analysis. The appointment of suitable persons for this part of the 
work is of the first importance, since the analysis of a fertilizer willbe _ 
valueless, unless the sample analyzed fairly represents the average 


analysis, great care’ must be exercised in taking the sample. Asa 
result of the experience furnished by the fertilizer controls of other — 
States, this Station furnishes each agent with a sampling tube, which — 
takes a section or core out of the entire length of the package, and — 
thus insures fair sampling. 

In the appointment of agents of the Station to collect samples of 
fertilizers for analysis, it is the aim to select men who fairly represent. va 
the more intelligent and progressive element in the farming commu- 
nity, and who are known and respected by both purchasers and sellers. 
of fertilizers. So far, no complaints whatever have been ati 
regard to the sampling. . 


‘ 


“now collecting samples are the following: F. E. Dawley, Syracuse; 
J. L. Colvin, Geneva; W. H. Gilbert, Richland; E. F. Dibble, Lima; 
John McCann, Elmira; James D. McCann, Elmira; G. E. Aldrich, 
Mattituck; F: S. Stebbins, Rochester; C. J. Fenner, Orchard Park. 

Each agent is furnished with a sampling tube, blanks for describing 
samples, etc., together with printed instructions regarding their use. 
Following is a copy of instructions to agenis for collecting samples: 


_ DIRECTIONS TO BE FOLLOWED BY AGENTS IN SAMPLING 
FERTILIZERS. 


New Yors Srare Acricutturat Experment Station, ; 
Ferrrimizer ControLt Department, GreNEva, N. ¥. 


Sees 


P Sas 


> 


(Poe eae IN ean 
aN eae Be, 


4 


1. The sampling tube furnished by the Station must be used in tak- 
ing samples. In using the tube, proceed as follows: Lay down ina 
nearly horizontal position the package (bag or barrel) containing the 
fertilizer which is to be sampled. Close the slit in the sampling tube, 
hold the tube in a nearly horizontal position, and insert it into the 
fertilizer with the slit side up. After the sampler is inserted its full 
_ length, open the slit, allow the inside tube to fill, then close the slit 
and withdraw the tube. In taking samples, proceed according to the 
detailed directions following. 

2. Select at least three full, unbroken, average packages of the 
fertilizer, weigh each separately, and enter these actual weights in the 
blank form provided. 

3. Open the packages that have been weighed and take from dif- 
ferent parts of each package with the sampling tube, in the manner 
_ above described, at least five samples. Place these samples, fifteen 
g in all, on a piece of rubber cloth provided for the purpose, and mix 
_ thoroughly but quickly, to avoid loss or gain of moisture. With this 
mixture fill a clean and dry quart glass fruit can. Then fill out 
_ fully and legibly the blank form provided for agents; inclose 
; 7 in an envelope and send to the address given below; inclose 
i the remaining portion of the form in the fruit can with the 
a sample of fertilizer, and close the can tightly. Wrap each can 
separately in heavy paper, pack for transportation in a wooden box, 
properly closed, and forward by express, directed to The New 
York Agricultural Experiment Station, Dr. Peter Collier, Director, 
Geneva, N. Y. 

_ 4. Send with each sample, wrapped around the can, any printed 
reular, pamphlet, analysis or statement, that accompanies the fer- 
tilizer or is used in its sale. 

ay i 11 
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5. When a sample has been taken, it should always be hoileda : and 
Ne form for its description should be filled out completely and the can 
should be closed before beginning to sample another fertilizer. | 


SpeciaL PREcAUTIONS TO BE OBSERVED BY Acrents In Taxine Sampnes OF 
FERrTILIzERSs. 


1. In cases where moist articles put up in bags or common ee He 
have become dry on the outside, it is absolutely necessary to empty 
out and thoroughly mix the dry and moist portions before sampling. — 
Also, in case of dry, coarse articles, such as ground bone, there is i 
liable to be a separation of coarse and fine parts on handling; in such 
cases, the coarse and fine must be carefully mixed before sampling. iy 

2. Agents must not take samples from lots of less than one ton. 

3. In sampling fertilizers found upon farms, agents should ne 
the following facts: 

First. That the samples are not taken from stock of a past season or 
from stock which has been carelessly stored. 

Second. That they were received in good condition, and have since 
been so stored that a noticeable loss or gain of moisture has been 
prevented. 

4. In sampling fertilizers found at dealers’ storehouses, agents ae 
should also ascertain whether the fertilizers are of old (last season’s) 
or of new stock. Preference should always be given to the present 
season’s goods. Circumstances may, however, make it advisable to vn 
sample old stock; in such cases, this fact must be distinctly stated by 
the agent in his report to the Station’s director. 

5. If fertilizers are found stored in piles only, agents should ae i 
six or more bags to be filled from different portions of the piles; from 
these bags the samples may be taken in the usual manner. 

Following is a copy of the blank ee used by agents in describing 


samples: ; 


' 


INQ ie S's % SraciOn Node ade als eos stata sole cacy 
Received:sat Station . cic cake oidtleea ree pai 
RRNA I ia a Acihien Siw Mverarlavats BAA TRU ANA RHE SAN ie Ui ue a een ea 
Manufacturers’ name and address ..... oe aS NU 2 ana oes ihe ats 
Dealer’s name and address.........- cece ee ec ee cere eeeeeee Se 
1D) 22 aaa | eecee veeee-J8 it stated to be fresh stock?........ ap i 


aN s 
Rat 


Dole NEW 


y 


York AGRICULTURAL EXPERIMENT STATION. 83 


A ‘ Mi No. of packages from which sample was taken.............cedeeeee 


Weorett branded. omeach package... 0 0)... Yo sia os wk eee aries 


_ Actual weight of three packages ............. RP MURROW 
Be ae 3 GUARANTEE. 
Bee Nitrosen....'... eR, 

‘f ~(Ammonia........ aU SSID |e | 

Soluble phosphoric acid......... 


The above-described sample was 


@ ° Reverted phosphoric acid........ fairly taken by me. 
(Available phosphoric acid...... ) 
_ Insoluble phosphoric acid. . ier N | IO SMO i st ia ith anny: 
Total phosphoric.acid.........:. | 
We POUMSD. ee ee ee ee J 
INO. a5 06 RCC ING ars Siva Ne al Sa See 


Tear this off and put in the glass jar with the sample. 


As a rule the Station will not analyze samples — 

1. From dealer’s stock of less than one ton. 

2. From stock which has lain over since last season. 

3. From stock which is evidently improperly stored, as in bags on 
wet ground or exposed to the weather, etc. 


ure on the part of manufacturer or seller to ‘comply with the fertilizer 
laws. 
The agent is requested to secure a sample of every brand of fertil- 
_ izer which he can find on sale in his territory, and also duplicates of 
_ the same brand sold by different dealers. By securing different 
_ samples of the same brand from different parts of the State, it can be 
ascertained, if suspected, whether manufacturers are sending a poorer 
quality of the same brand to any particular locality. In no case are 
agents permitted to take samples at factories. As many samples will 
be collected as it is in the power of the Station to analyze, with its 
present facilities. 
7. Lasoratory Mersops. 


After reaching the Station, the samples of fertilizers collected for 
_ analysis are transferred by the director to the chemist, together with 
the agent’s description forms. The names of the brands are entered 
(pon an index book and numbered. The cans are then opened by the 
hemist, the portion of the description form placed in the can for 


Each agent should especially note on this blank any apparent fail- 


Ca athe 


Sa Aiea Cs Fn 


» required. (3.) That the Station is free to publish the results, if it 
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identification by the agent is removed, after which the cans are closed. ” 


and labeled with the Station number corresponding to that on the — i iM 


index book. The cans, each bearing only a simple number for identi- — 
fication, are then placed in the hands of the assistant chemists for 
analysis. The analysts who carry out the details of anaylsis know 
absolutely nothing as to what brand of fertilizer they have in hand, 
The analytical methods used are strictly those adopted by the Asso- 
ciation of Agricultural Chemists. Every determination is duplicated 
once at least. . 

The results of analysis and other data are‘arranged by the chemist 
and are finally inspected by the director before publication. 

In cases where several duplicates of the same brand have been 
sampled, several of these samples, taken in different localities of 
the State, are selected, and one hundred grams taken from the well 
mixed contents of each can. These several portions thus taken are 
thoroughly mixed, and then the sample for analysis is taken from the 
mixture thus prepared. 

If the results of the analysis of the first sample correspond to the © 
guarantee, then no other samples of that brand will, as a rule, be 
analyzed during the present season. If, however, in the first case, 
the analysis gives results lower than the guarantee, then numerous © 
other individual samples will be analyzed. It is believed that this — 
method will do justice to all parties concerned more surely and 
satisfactorily than any other method. 

Only samples collected by duly appointed agents of the Station 
will be analyzed and reported upon officially. 


8. GUARANTEES. 


In every case, the Station’s analyses of brands are compared with 
the manufacturer’s guarantee. The data are so arranged in the 
tables of analytical results that comparison can readily be made by 
anyone. 


9. Graturrous ANALysIs OF CoMMERCIAL FERTILIZERS FOR F'ARMERS, 


The Station will continue, as in the past, to make analyses of com- 
mercial fertilizers for farmers, without charge, on the following 
conditions: (1.) That the samples are taken by consumers from 
stock of present season, and in accordance with the Station instruc- 
tions for sampling. (2.) That the samples are fully described on the 
Station “Form for Description of Sample,” or otherwise, as may be 


sees fit. 


Wilt 


a Fr) 
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" Instructions and forms for taking samples, of which the following | 
_ is a copy, will be sent on application: 


_ GRATUITOUS ANALYSIS OF COMMERCIAL FERTILIZERS. 
a New York Srare AGRICULTURAL EXPERIMENT STATION, i. 
~ Geneva, N.Y. . 

To insure justice to manufacturers, dealers and consumers alike, 
thé Station will make gratuitous analyses of commercial fertilizers 
on samples taken by the agents of the Station, or on such others as 
are properly authenticated by the certificate of the person drawing 
the sample and in addition the witness of some competent person. 
The expense of making the analysis and the importance of the pub- 
lished results for good or evil to the manufacturer require that every 
precaution be taken for carrying out the directions given below for 
sampling. 


Directions To BE FoLLowepd IN Samptina CoMMERCIAL FERTILIZERS. 


1. Provide a teacup, some large papers, and for each sample a glass 
if fruit can holding about one quart, that can be tightly closed, all to be 
he clean and dry. | 
a 2. Weigh separately at least three full, unbroken, average packages 
of the fertilizer, or, if there are more than thirty, weigh every tenth © Y bi 
package, and enter their actual weights in the blank form for descrip- : 
tion of sample. 

3. Open the packages that have been weighed and mix well together 
the contents of each down to at least half its depth, emptying out 
_~upon a clean floor, if necessary, and crushing any soft moist lumps 
i unbroken, so that the sample shall exhibit the texture and mechanical 

condition of the fertilizer. 
4, Take out five equal cupfuls from different parts of the mixed 
portion of each package. Pour them, fifteen in all, over one another 
on the paper, intermix again thoroughly, but quickly, to avoid loss or 
gain of moisture. Fill the glass fruit can from this mixture, inclose a 
plainly written copy of the printing upon the bag or package, and 
_ close tightly. Wrap each can in heavy paper, pack forAransportation 

in a wooden box, properly closed, and forward by express, directed to 
The New York State Agricultural Experiment Station, Dr. Peter 
Collier, Director, Geneva, N. Y. 

5. Send with each sample any printed circular, pamphlet, analysis 
or statement that accompanies the fertilizer or is used in its sale. 

6. When a sample is taken, it should always be bottled and the 
form for its description should be filled out completely and the can 
: hould be closed before beginning to sample another fertilizer. 
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Apprtionat Remarks on SAMPLING. 


{ In case of a fine, uniform and moist or coherent article, a butter-_ oe 

tryer or a tin tube, like a dipper handle, put down well into the 
packages in half a dozen places, will give a fair sample with greatease. _ 
With dry, coarse articles, such as ground bone, there is liable tobe ~~ 
a separation of coarse and fine parts in handling. Moist articles put 
} ‘up in bags or common barrels may become dry on the outside. Lt 18 on 
in these cases absolutely necessary to mix thoroughly the coarse and 
fine, the dry and the moist portions before sampling. cay 
tt The quantity sent should not be too small. When the materialis 
fine and uniform, a pint is enough, but otherwise, and especially in 
} the case of ground bone, which must be mechanically markt the . 
sample should not be less than one quart. oy 
It is important that the samples for analysis should be Lake atthe 

4 time when the fertilizer is purchased and immediately dispatched to 
the Station. Moist fish, blood or cotton seed meal will soon decom- 
pose and lose ammonia if bottled and kept in a warm place. Super- 
phosphates containing much organic nitrogen will suffer reversion of | 
their soluble phosphoric acid under similar circumstances. Most of 
‘A the moist fertilizers will lose water unless tightly bottled, but some , 
of the grades of potash salts will gather moisture from the air and tS 
become a slumpy mass if not thoroughly protected. ‘a 


Form For Descriprion oF SAMPLE. 
Sintion No... 2... Received ‘at Station v2.0 (02) 189.. 


Each sample of fertilizer sent for analysis must be accompanied 
by one of these forms with the blanks filled out legibly and as fay 
as possibly. ae 

Si Brandof fertilizer; ii.) Poe y otis eae oo) as: 


e@eeeerreseeee eee eee ee eeeeeee es cee sees esneseeeeseeeese eee ese esse ene ee. § 


PeMICReRC aL ess enn ao" hao td vs SEAR Ney Ute ae ea ole a hte ta de 
4, Date of taking this sample. ::))2.,.3/,\.8 sewn aves See 
6: Is ztstated ‘to be: fresh: stock 2) 85.0). ale nae ko ware en ee eee H 
S. Amount of stock Wik, 0 Yds aoe bare Dee ee wee » sce 
%; Dealer's cash price per tom. iss iin Vai sab ee He we as eae ee 
8. Selling weight claimed for each package weighed.......... a 
9., Actual weight of several packages opened.............. seeeee 

10. Number of packages from which this sample is taken.... ..... . 
11. Copy all the printing upon the bag or package.............. 


f 


ee ee eae aise 
tas “Reverted phosphoric acid...-...... 2.2... eee eee eee ee ee 
Peo ayailatie phosphoric acids: ui. cys... se epmed web ee aeren aitien 
ee Insoluble phosphoric acid. MT ee Ra fs CNP RL ULC dN Be eben 
PR OS OT AG CUCL (yo ape Gini sili fa wares achih aRede pla sey a nl whale ate aan 
ESC STERNER oy 2 AR RES ET ECE Me am i aM MMR UE ear 8) 
Vier uttlearis aly Ado eaaeM SI LAU TIMID aa gh aa aR aude IS aa an ect C 
SEN ATEST Ee EMPRESS pT EU ARP AUS Rae ert MS RSE ISL SPA 


CERTIFICATE OF Person TakING THE SAMPLE. 


I, the undersigned, certify that the accompanying sample marked 
was taken by me from the full packages, and in accordance with the 
Station’s instructions for sampling, and to the best of my knowledge 
and belief fairly represents the stock from which it was drawn, and 
that said stock when sampled was properly housed and in good con- 
dition. I also certify that the foregoing description is correct. 

MELEE agutatay Windle uheiss Ae Nereis ee a HUNG OAS te yp 

Brat IRETGE ENCLEL BOSE sre Gh Niel din hate arGaale ele fe Glow shin a eto Bellen ol yailalpalec eo ieaahed 

| Witness. 


‘ 


_ The above described sample was drawn in my presence. 
BRUCE! . a (eyayeie silks alo wers eta S Gin 'slelble! eiala'e'y im «0's! ciesklae Qs yale laneianeemtanaee 
Bye Me cee eC ee a AN ea 
ast-ormice Bddteas\ a. ))icev ob cas socks + «aint iatadita alte Suey erkaaiane 
_ Except in rare cases, there will be little or no occasion for analysis 
of fertilizers for private parties in the near future, when the Station 
has fully developed the work of the fertilizer control. ae 
All official analyses are made from samples taken by authorized = 
agents of the Station. These only will be published, and are sufficient | 
as final evidence as to whether or not the guaranteed composition is 
maintained. ’ 


10. TasuLatep Statement or Resuuts or ANALYSES OF SAMPLES OF Com- 
MERCIAL F’ertruizers CoLLecTED BY AGENTS OF THIS STATION. 


The analyses presented in this bulletin are from a comparatively 
limited section of the State. As soon as the first lot of samples came 
in, work was immediately begun upon them, instead of waiting fora , 
larger number. Accordingly, these first analyses do not represent the 
variety of samples from different localities that analyses of the future 
will. 
A full discussion of the results embodied in the following tables is 
¢ served until the season’s analyses are completed: 


* 


\ 


MANUFACTURER, Prades BAMA OF 


Read Fertilizer 
New York city. 


Co., 


"Read Fertilizer Co., 


New York city. 


Read Fertilizer Co., 


New York city. 


Read Fertilizer 
New York city. 


rand. 


High grade 


farmers’ friend 


Original alka- 
line bone. 


Lion brand. 


Co.,|Farmers’ friend 


Read Fertilizer Co., 


New York city. 


Read’ Fertilizer Co., 


New York city, 


Read Fertilizer Co., 


New York city. 


Bradley Fertilizer Co., 
Boston, Mass. 


Empire State 
brand. 


Empire State 
brand. 


Leader phos- 
phate. 


Farmers’ new 


method, 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


. Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Bradley Fertilizer Co., 
Boston, Mass. 


Farmer’s new 
method. 


Ammoniated 
dissolved 
bones. 


Ammoniated 
dissolved 
bones. 


Bradley’s pat- 
ent super- 
phosphate. 


Bradley’s pat- 
ent super- 
phosphate. 


Bradley’s sea 
fowl guano. 


Alkaline bone. 


Loeality 
where sample 
was taken, 


Syracuse. 
Syracuse. 
Syracuse. 
Syracuse. 
Syracuse- 
Syracuse. 
Syracuse. 
Cicero. 
Canandaigua 


Cicero. 


Victor. 
Canandaigua 
Lima. | 
Mt. Morris. 


Hopewell. 


Milo Center, 
Victor, 
Moscow. 


, 


Canandaigua 


7 


Seneca Castle 


Agent taking 
‘sample. 


F. E. Dawley 
F. E. Dawley. 
F. E. Dawley. 
F. E. Dawley. 
Ff. E. Dawley. 
F. E. Dawley. 
F. E, Dawley. 


F. E. Dawley. 


J. L, Colvin. 


F. E. Dawley. 


J. L. Colvin. |169, 261 
E. F. Dibble. |303, 334 


J. L. Colvin. 


L. Colvin. |260, 284 
F. Dibble. 


J. L Colvin. 


J: L. Colvin. 


331 


Griecraee 
Found. Ni 


Guarantee 
Found. — 


i” | 
Found. 


Guaraates 
Found. | 


79 
ee 


Guarantee 


Found. 


Deter= 
mined as 
ammonia, 

(NH 3.) - 


see cee were ee 


wes e we resene 


* 


1 to 2 
1.13, 


2.5 to 3.5 
2.33 


1.5 to 2.5 
inf Heyy 


1.5 to 2.5 
1.80 


t 


1to2 
1.53 


Ai 


2.5 to 3.5 
2.38 


2. ea 5 
2.34 


2.6 to 3.5 
2.29 


were ee vecses 


PuospHoric AciD. (P92 0 5+) 


Available. 


10 to 12 
9.50 


8 to 10 
7.89 


9toll 
9.54 


9 to 11 
9.33 


9toll 
9.76 


8 to 10 


8to10 © 
10.17 


8 to 10 
10.41 


11 to 15 
10.54 


Insoluble. 


Cr 


fare er serene 


seen sesesnae 


PoTasH — SOLUBLE IN 
_ WATER. 


= 


Total. 


11 to 14 
11.36 


11 to 14 
11.42 


11 to 13 
12.10 


11 to 13 
12.28 


8 to 10 
8.61 


10 to 12 
10.72 


10 to 12 
10.02 


8 to 10 
10.92 


10 to 12 
11.30 


10 to 12 
11.63 


* 


10 to 12 
12.22 


Deter- 
mined as 
oO 


3.20 to 4.30 
3.93 


2.15 to 3.20 
2.63 


2.15 to 3.20 
2.10 


2.15 to 3.20 
2.30 


2.15 to 3.20 
3.26 


2.15 to 3.20 
2.52 


2.15 to 3.20 
2.43 


1to2 
2.39 


1to2 


1.5 to 2.5 
1.76 


1.5 to 2.5 
2.53 


2.40 to 3.50 


Deter- 
mined as 
sulphate. 

(Ko 8 


8 to 10 
7,83 


1.85 to 3.70 
4.42 


1.85 to 3.70 
3.33 


4.5 to 6.5 
4.66 


Loeality | , 
Trade name or Agent taking 
MANUFACTURER. ean’ fii: epearcs ~ "sample. 


Station 


Bradley FertilizerCo.,| Potato fertil-| Delhi. J.W.McCann. 407 | 
Boston, Mass. izer. 


Bradley Fertilizer Co ,| Dissolved bone| Penn Yan. J. L. Colvin. 273 
Boston, Mass. with potash. ‘ 


Bradley Fertilizer Co.,) Niagara phos-| Lima. E. F. Dibble. 302 
Boston, Mass. phate. 


Bradley Fertilizer Co.,) Eureka phos-| Avon. E. F. Dibble. 319 
Boston, Mass. phate. 


° rake Fertilizer Co.,| Stock bridge] Syracuse. F, E. Dawley. 
Boston and N. York.| for roots. 


Bowker Fertilizer Co.,| Stock brid ge| Syracuse. F, E. Dawley. 
Boston and N. York.|. for vines. 


Bowker Fertilizer Co.,, Ammoniated| Syracuse. F. E. Dawley. 
Boston and N. York.} bone phosph. 


Bowker Fertilizer Co.,| Sure crop. Syracuse. F, E.Dawley.| 5, 26 Mecals nteed 
i! Boston and N. York. Found, 


Bowker Fertilizer Co.,) Hill and drill. | Clay. ¥, E. Dawley. 
; Boston and N York. 


27 Guaranteed 
. Found. 


Bowker Fertilizer Co.,| Super-phos-| Syracuse. F, E. Dawley. 
Boston and N. York.| phate. aint 


aaa Crocker Fertilizer and| Ammoniated| Hart Lot. F. E. Dawley. 
mi Chemical Co., Buf-| super-phos- 

x falo, N. Y. phate. 

ie Crocker Fertilizer and| Dissolved bone| Hopewell. J. L. Colvin.. 
Ri ve Chemical Co., Buf-| black. 

: falo, N. Y 

it Crocker Fertilizerand| Queen city} Delhi. J. W. McCann 
i Chemical Co., Buf-| phosphate. 

Babe falo, N.Y. 


ie Chemical Company of} Dissolved bone 
: Canton, Baltimore,| phosphate. 
WA 4 


Cleveland Dryer Co.,| Ohio seed] York. E.F.Dibble.| 330 |Guaranteed 
Cleveland, Ohio. maker. Found. _ 


Chesapeake Guano! Oriole alkaline] Lima. E, F. Dibble. 
Co., Baltimore, Md. bone. 


i i ; 


GRICULTURAL EXPERIMENT STATION. 


ay LA ee 


ey Continued). | 


PHOSPHORIC ACID (P 9 O 5.) 


Available. | Insoluble. 


8to 4 
3.22 ” 


4to 5 
3.84 | 


a 


se ee ee eeeeee 


se eeeeesesee 


10 to 12 
10.31 


8 to 12 
9.70 


2 to 2.5 
2.16 


8 to 12 
8.54 


12 to 14 
11.65 


wera seeessee 


1.5 to 2.5 - 10 to 12 
1.34 11.62 
10 to 11 

10.14 


Total. 


PoTasH— SOLUBLE IN 
ATER, 


Deter- 
mined as 


iO, 


Deter- 
mined as 


sulphate. 


KoS8O4) 


11 to 12 


10 to 12 
10.96 


sets eee ees es 


10 to 12 
12.71 


10 to 12 
10.61 


14 to 18 
13.82 


15 to 17 


3.20 to 4.30 
3.45 


3.20 to 4.30 
2.99 


1.10 to 2.20 
2.20 


6 to 8 
6.38 


eee e ae escnce 


ee i | 


we eeeecresnes 


Se eee ee eesece 


MANUFACTURER. 
E. Frank Coe, New 
York, N. Y. 


BH. Frank Coe, 
York, N. Y. 


New 


Armour & Co., Chi- 
eago, Ill. 


Farmers’ Fertilizer 
Co., Syracuse, N. Y. 


<a 


Farmers’ Fertilizer 
Co., Syracuse, N. Y. 


Farmers’ Fertilizer 
Co., Syracuse, N. Y. 


Farmers’ Fertilizer 
- Co., Syracuse, N. Y. 


Farmers’ Fertilizer 
Co., Syracuse, N. Y 


Great Hastern Fertil- 
izer Co., New York, 


Great Eastern Fertil- 
izer Co., New York, 


Locality 
where sample 
was taken. - 


Trade name or 
brand. 


Alkaline bone. | Caledonia. 


XXV ammon- 


iated bone. | ter. 


Dried blood. 


Syracuse. 


Reaper brand.| DeWitt.- 


Standard am-) DeWitt. 
moniated, 
bone  phos- 
phate, spec- 
ial formula. 


Standard am-| Stanley. 
moniated 
bone  phos- 


phate. 


Empire guano.) DeWitt. 


Standard am- 
moniated 
bone  phos- 
phate. 


Penn Yan. 


G. E. general Caledonia. 


wheat special. 


G. E. general) Caledonia. 
universal) 


plant food. 


Listers’ Ag’] Chemi- 
eal Works, Newark, 


Ammoniated) Stanley. 
dissolved 


bone. 


Listers’ Ag’] Chemi- 
cal Works, Newark, 


Listers’ Ag’] Chemi- 
cal Works, Newark, 


Listers’ Ag’] Chemical 
Wks., Newark, N. J. 


East Bloom- 
fi’ld, Weeds- 
port. 


Dissolved bone 
black. 


German potash} Weedsport. 
salts. 


Perfect fertil-| Geneseo. 
izer. 


oe 


N. Bloomfield) E. F. Dibble. 


Agent taking 


sample. 


E. F. Dibble -| 


Benton Gane J. L, Colvin.. 


F, E. Dawley. 


F. EB. Dawley. 


F, E. Dawley. 


J. L. Colvin.. 


F, E. Dawley. 


301 


Guar 


J. L. Colvin. .|163,274 |Found. — 


E. F. Dibble. 


E. F. Dibble. 


J. L, Colvin.. 


J. L. Colvin. 255 


F. E. Dawley.| 46, 69 


Gu 


Guar 
Founc ei 


: aM) ‘ Wen (as 
can eatiN 


fi 
as 


‘ PoTtasH—SOLUBLE IN © 
PHOSPHORIC ACID. (P 9 O 5.) WATER. i 


Deter- Deter- 


mined as . A mined as 
ammonia, Available. | Insoluble. ‘i mined as sulphate, 


“| (NH) | BRO ON Ca S04) 


1 to)\2 9 to 12 2to 3 . | 1.60 to 2.20 3 to 4 
1.32 ‘ 10.94 1.34 1.94 3.60 


1to1.5 SO / 1.5 to 2.25 
0.85 AS rb Be f i 


ee eeeee setae 


eeecesesssee . f rd 


: 
ee ee te eeeeee e | ween wwe ccccs | Seer esereeee | sesce serncces 


4.30 to 5.40 
5.23 


to 12 | 2.20to 3.20 
9.02 2.86 


\ 


8 to 10 10 to 12 2.20 to 3.20 
8.57 i 9.14 2.44 


2.20 to 3.25 4to 6 
4.08 7.55 


3.20 to 4.30 6to 8 
4.58 8.48 


8 to 12 1.60 to 2.70 
8.71 ’ 2.78 


1.90 to 2.70 
2.35 


2.2 to 2.5 9 to 10 
“39 9 28 


4 13 to 16 
ints ee 12.57 


10,5 to 12 
“50. 


— ee fe ee ee 


Trade name or 
MANUFACTURER, Lead: 


Listers’ Ag’l Chemi+| Dried blood. 
cal Works, Newark, 


Michigan Carbon! Homestead 
W’ks, Detroit, Mich. Baer D hos- 
phate. 


Michigan Carbon| Homestead 
W’ks, Detroit, Mich.| tobacco grow- 
er. 


H. S. Some * Co.,; Ammoniated 


Newark, dissolved 
bone. 
©. Meyer, Jr., Mas-| Superior super- 
peth, L. I. phosphate. 


Milsom Render’g and! Buffalo guano. 
Fertilizer Co., East 
Buffalo, N. Y. 


Milsom Render’g and! Wheat 
Fertilizer Co., East} phate. 
Buffalo, N. Y. 


phos- 


Milsom Render’g and) Erie king. 
Fertilizer Co., East 
Buffalo, N. Y. 


Maryland Fertilizer) Linden super- 
Co., Baltimore, Md. phosphate. 


* 
Maryland Fertilizer) Alkaline bone. 


Coy Baltimore, Md. 


Soluble Pacific 
guano. 


Pacific Guano Co., 
Boston, Mass. 


Climax phos- 


Quinnipiac Co., New 
phate. 


London, Conn. 


Sheldon’s com- 


Sheldon Bros., Weeds- 
vi pound. 


port, N. Y 


Standard Fertilizer) Stand’rd guano 
Co., Boston, Mass. 


Locality 


where sample 


was taken. 


Weedsport. 


Penn Yan. 
‘ 


Livonia. 


Agent taking 


sample. 


J. L. Colvin. 


E. F. Dibble. 


282 |Guaranteed 
Found.. 95° > 


oa 


Hopewell. 


Stanley. 


Rushville. 


Phelps. 


J. L. Colvin. 


J. L. Colvin. 


J. L. Colvin. 


J. L. Colvin. 


176 |Guarantee 
Found. — 


SO _ 


Geneseo. 


Mount Mor- 
ris. 


E. F. Dibble. |335, 305 


Mount Mor- 
ris, Lima. 


Seneca Cas- 
tle, Stanley, 
Durham’le, 


North Bloom- 
fleld. 
Weedsport. 


Avon. 


E. F. Dibble. 


J.L Colvin. 


J. L. Colvin. 


F. E. Dawley.! 55, 72 |Guarante 


E. F. Dibble. 


Found. | 


172,185 
288 |F 


Found. 


316 |Guarante 
Found. © 


aig 
Ve 


EXPERIMENT STATION. 

BPE 3 ae 
ERTL 
ae 


~ 


= 
: PorasH— SOLUBLE IN — 
PuospHoric AciD. (P905.) . WATER. 


j Detar: Deter- 


mined as 


Available. ee ay tee Total. | myned ‘ sulphate, 


wee e ee eeseee 


2.25 to 3.15 8 toll 1.50 to 1.90 
2.36 8.54 1.77 


| 3.56to4.75| 10to11 3.50 to 4 6.5 to 7.5 
3.70 12.05 


2.25 to 2.5 9 to.10 
8.88 


10 to 15 
9.98 


10 to 13 
10.21 


6 


1to2 8.45 to 10.45 12.45 to 15.45} 1.90 to 2.10 
; 5 2.39 


2.5:t0'3.5 - 8tol0 
2.87 10.16 


9 to 10 
10.43 


0.75 to 1.5 5 to7 
0.88 5.18 


8 to 12 2.15 to 3.20 
7.86 2.19 


Agent taking 
sample. 


. P 
Locality | 
Trade mark or 
where sample 
aon was taken. 


4 
) 


Nobsque guano Stanley. J.-L, Colvin. 
eal tOn. : 


x + 


--W..D. Stewart & Co.,| A No.1. Durhamville.| J. L. Colvin. 
New York and Bos- t 
ton. . 
{ 


“it bah Walker Fertilizer Co.,] Walker’s am-} Rushville. J. L. Colvin. 
Phelps, N.Y. mates phos- 
phate. 


Williams & Clark Fer-| Royal bone. York. 
tilizer Oo, New 
York, N. Y. 


Zell Guano Co.; Balti- Zell’s econo-| Cheshire, 


more, Md. mizer. Stanley. 


i 


_ PHospHorrc ActD. (P 20 5.) Tae raging eta 


Deter- 


ea _ Deter- celal it 
Available. | Insoluble. Total. mined. as Be Ate ay 


20- |(K2 804) 


3 


9 to 12 eerie ratrcres lly clatetal Rerese wiate!s 


9.36 clais sin/afeiwinlasiel, |i visisis/eein'aiejes « teseeiwssidenles 


weeeeesesees seca seeeseee ee ew ewe eee eee 


wee e tere eee emcee ewes eee 


wee ee ees eens eee e ee eeseee 


& 
ee 


Es AT AAA 8 to 10 
BLAU e 10.12 


2to3 lito14 |~ meee roe 
1.28 12.14 © ; PAN OAONE a) 


samples of this brand will be found to contain five, and: t 


ie 
wv. were 
: ie 
fertilizers may be mislead, since it is but natural to suppose se th rats 
when a fertilizer is represented, as containing, for exam] 


from four to six per cent of any constituent, that the aver 


these maximum and minimum amounts guaranteed, , represe 
the inequalities of composition of those raw materials used in 
the manufacture. 

Since obviously the guarantee can be binding only upon 
minimum amount, and aie it appears clear that it is in the por 


purchaser. 

On the other hand, an average of twenty-two sob 
shows an excess of 15.5 per cent of potash over the maxim) 
amount guaranteed; eight analyses show an average of § 
per cent of available phosphoric acid over the maxim 
guarantee; and five analyses show an average excesss of ; 
per cent of ammonia over the maximum amount guaranteed. 


Maximum 


‘ Minimum 

guaranived. guurauteed, 
TPE OEMs) a1) sinlis aer ese bial AU Ae Oe ane : 1.68 2.57 
JOON CCL 6 ERM SPORE e RI OER MT GL 2 Tr PNeae 2.33 3.20 
Available phosphoric acid ............-. 8.49 |, 10.72. 
Insoluble phosphoric acid,......... moses 1.73 2.76 
Potal: phosphoric wed. )./.50 ja Ges Wao wale 10.16 12.47 
SOMA MEN (ORAS Piatt. Sic. 2M as aie neta ol ei 2.23 3.31 
Potassium sulphate ...'.%. 2.6)... nee 4.84 6.68 


ath bay ad RY Hayle a} me) ) 
ORK AGRICULTURAL EXPERIMENT STATION. 


Per cent of | Per cent of 
‘minimum | maximum 
found, found. 


fe Ne Ae GRAY Rape Sk 107.1 70.0 
: fol eae ie IAD ALIN ae est ad 7952 
“available aes Oe CUR RNS Seale vB ae) 88.6 
Insoluble phosphoric acid.............. icin 94.2 59.1 


Total phosphoric acid ........ Gee Waar SEER UN NG i 8 0 TAS 88.5 
‘% Bee DUbPBIUM OXIME OL ie a sie igi piel 145.7 98.2 
<a Potassium sulphate ............ HOME ATS See GINS 124.4 90.1 


Per cent of Per cent of 1 
minimum | maximum 
guarantee | guarantee 


found. found. 
_ Nitrogen and ammonia ............. OAL Red sta 108.6 73.6 
Mawalleaple phosphoric acid’. . 3). is 6 eek. LET.9 88.6 
_ Potassium, oxide and sulphate ....... Ae a 136.1 94.2 


It will be seen, therefore, that these sixty-four brands analyzed 
contain upon an average 91.1 per cent of the ayerage of the 
_ guaranteed maximum and minimum amount of nitrogen com- 
_ pounds, 100.3 per cent of the average of their guaranteed maximum 
and minimum amounts of available phosphoric acid; and 114.7 
i per” cent of the average of their guaranteed maximum and 
a “minimum amounts of potash compounds. In other words, while 
i they are fully up to the average guarantee of available phosphoric 
acid they fall short in nitrogen and overrun their guarantees in 
potash. 

Since it is obviously impracticable for every farmer in the State 
4 to become familiar with the work of the Station through personal 
_ observation, the following statement, which was published in our 
~ local papers, has been very widely distributed along with our 
lls, and having been copied into many of our agricultural 
_ papers, has secured still more extended circulation, and it is 
Doped by this means the work of the Station in its several branches 
has become more generally known to those for whom it is being 
primarily done. | 


Work at tHe New Yore State AcricutturaL Experiment Srarion. 


_ Few, we think, even of our own citizens, are familiar with the work 
of investigation in the various departments of agricultural science 


bane 


HERAT ACH 


h 


REPORT OF THE DIRECTOR OF THE 


which is going on at our Experiment Station, and we think our readers 
will be interested in a brief account of the work which we find in pro- ) Me 
gress there and which will well repay one for a day or two spent ab i 
the Station. 

The work now in charge of the first sautatait is as follows: 

First. Experiments with swine.—So soon as enough skim milk, ete., 
is available, it is expected to conduct the pig-feeding in connection ~ 
with the dairy cattle experiments, and comparison of the different 
breeds of swine will be made. A 

For the present the experiments are confined principally to feeding 
of various coarse foods that have been used and recommended for 
swine, e. g., corn ensilage, sorghum, prickly comfrey, beets, clover 
and clover ensilage, ete. 

Second. Experiments with pouliry.— Feeding experiments with rations 
more and less nitrogenous have been made with young and mature 
laying stock, and these experiments extend always throughout the 
whole laying season, some of both large and small ais being 
used. 

Feeding experiments are being made, and have been, with capons 
and cockerels. ‘i 
Experiments have been made with “home-made” and inexpensive 

incubators and brooders, and it is expected to continue them. 

Preparations are now nearly completed for breeding experiments 
with tested individuals of several breeds. 

Considerable chemical work has been done, and experiments are 
now (although temporarily interrupted) in progress to answer the 
question definitely whether inorganic material, as stone, oyster shells, 
etc., can supply lime for the egg shell. 

Experiments to ascertain the cost of production and value of pro-- 
duct, in rearing chicks of different market breeds from the shell, under “i 
different foods and methods of hatching and brooding, are expected 
to be undertaken. 

Third. Soil experiments.— The laboratory work on soils has been for 
the present discontinued, but only from pressure of more immediately 
necessary work. 

Tn the field, application of several cheap chemicals has been rmaden 
viz.: sulphate of soda, sulphate of lime, sulphate of magnesia, sulphate 
of iron, carbonate of lime, common salt. The effect on the crop.and — 
soil is studied. These have only been applied one season, but it is 
intended to repeat the application several years on the same strips of — 
soil under different crops. 

Fourth. The investigation, selection and acclimatizing of sorghums 
Of the 200 or 300 samples of seed, Pecaaoiee | 150 or more v i 
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that have Been bacwe during the last three seasons, ole than a dozen 
have been selected for future use as of value in this State; among 
these, however, are some very promising varieties. This necessitates, 

besides work in the field, much chemical work, analyses of 
juices, etc. 

Fifth. It is also proposed to enter upon another line of work with 
our pasture and meadow grasses, the selection, preservation and 
propagation in absolute purity by sod culture and seed of the most 
vigorous and hardy strains and individuals of “the most valuable 
varieties. It is hoped to establish the better types as standard by 
co-operation with some other stations, and to supplant the degenerate 
varieties so largely used. . 

Maps, charts, plans and drawings for purposes of illustration of 
Station works, have also been made. 

In the chemical department the following work is in hand: 

First. Analysis of milk of registered cows undergoing experiment. 


from ten to fourteen samples of milk, and the extent of the work will 
nerease until the whole herd is in milk. 

Second. Analysis of skim milk, buttermilk and butter in connection 
with the foregoing, requiring, at present, from fifteen to twenty-one 
analyses each week. 

Third. An extended investigation into various methods of creaming, 
requiring, at present, seven analyses each week, but soon the work 
will be increased three-fold. 

Fourth. Analyses of all the feeding stuffs connected with various 
experiments being carried on at the Station. 

Fifth. Analysis of fertilizers in accordance with the recent law 
establishing a fertilizer-control at the Station. 

Sixth. An investigation into the influence of acidity of cream upon 
the quantity and quality of butter produced. 

Seventh. Experiments relating to amore accurate method for the 
determination of fat in feeding stuffs. 


tion of nitrogen in nitrates. 

Ninth. Analysis of various things sent to the laboratory from different 
parts of the State. 

The work being carried on in the horticultural department is a con- 
tinuation of that of last season, with the addition of such other lines 
as have been thought best. The leading features are: 

First. Tests of the novelties in vegetables as to their desirability and 
commercial value. 


This work involves at present the complete analyses each week, of 


Eighth. Experiments relating to a simple method for the determina- - 


to auebbahin the value of American grown seed as compared vith 
imported seed. Awa 

Third. The acclimatization of vegetables not native to this climate. a 
notably the sweet potato, with which very successful results have been 
obtained. ‘ yp) 

Fourth. The forcing, under glass, of such vegetables as seem best 
adapted for that purpose. fd 

Fifth. The present collection of varieties of small fruits is one of — 
the largest in the country, and is destined to be of great value in the 
future, as well as at the present time. The tests consist in the neil: 
of the varieties as to their commercial value and adaptablility to the © 
climate of this State. 

Sixth. Also, so far as facilities offer, work in cross-fertilization is in 
progress tending to the improvement of varieties, and the special study — ea 
of pollen influence. This line of work is of very great value, and a — ag 
large part of the greenhouse has been set apart for the continuation — a 
of it through this coming winter, as there are, from the results of last 
winter’s crossing, over one thousand seedlings to be tested, and the 
data, if as valuable as expected, should be before the public as soon — 
as possible. 

The above is in connection with the daily routine of note-taking and 
records made of the planting, germination, growth, habit, blossoming in 
and fruiting season of all plants in this department, a large numberof 
which notes are merely for reference and are only inserted in our ~ 
record books, making no showing that would lead the public to know 
what a vast amount of constant painstaking work is necessary to keep 
records that become of greater value year by year. "4 et 

In the pomological department the testing of the large fruits andof 
the varieties of grapes is being carried on as heretofore, and a study 
made of their habits of growth, vigor, susceptibility to disease, hardi- _ 
ness and adaptability to this climate. Also of the diseases affecting 
the different fruits, especially the grape. Experiments are being — 
continued with fungicides and insecticides, with the object of obtain- 
ing simple and effective remedies for the holding in check or entirely | 
ridding our orchards and vineyards both of fungi and the insect 
pests that are rendering such a large proportion of our fruit worth-— 
less. A more extended line of experiments is being planned for the — ‘it 
coming year, intended to embrace a larger field, and some of them 
will be carried outside the Station limits through the courtesy of — 
nurserymen and fruit growers, a number of whom have offered to, 
place the necessary land and stock at the disposal of the Station. Iti 


tended that a hes of ‘this work shall be devoted to experiments 


with fertilizers. bi connection with ang an a lesson in the 


pounds of each of the fruits named, also by 100 pounds of the 

wood of the grape and apple. It is intended for use at the 

fairs, farmers’ clubs, and meetings of fruit growers, and for use 
at the Station. 
Asa portion of the general farm work has been included in this 
_ department, a considerable amount of routine work has necessarily 
‘to be performed. Experiments have also been started with cereals 
a and grasses, to test varieties and methods of seeding. Others are 
_ planned with fertilizers, ensilage, crops for soiling and methods to 
- obtain the best and most economical results. 

In addition to the above regular and systematic work of investiga- 
a tion. going on at the Station, there have been published during the 
_ past year, in addition to an annual report of several hundred pages, 
_ seven bulletins, with an aggregate of 173 pages, 45,000 copies of which 
in all have been distributed among the farmers of the State; while the 
_ correspondence has steadily and rapidly increased from a total of less 
than 500 letters in 1887 to over 2,000 during the past year, many of 
these letters of inquiry necessitating study and investigation. 
_ From the above statement it will be seen that the Experiment Station 
_ is actively engaged in the work for which it was most wisely estab- 
_ lished, “for the purpose of promoting every branch of agriculture by 
_ scientific investigation and experiment,’ and that its work is being 
- more and more appreciated by the people. 


This statement presents a general view of the necessary routine 
P Brot of the Station, and outlines the principal lines of investiga- 
tion upon which we are engaged. That any particular branch of 

4 work appears to be neglected, should not be understood as 
~ evidence of lack of just appreciation of its absolute or relative 
te importance, but an indication only that far more must for a time 
be left undone than it is possible to accomplish with present 
means and facilities. Those familiar from personal experience 
with the work of investigation need not to be reminded that few 
practical conclusions of much value can be hastily secured, and 
he influence of such persons should be exerted upon every suit- 
ble occasion, on the one hand, to impress upon others reasonable 
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patience in awaiting results, and upon the other, by every legiti- 
mate means to dissuade the publishing of immature conclusions. 
A hasty glance even will suffice to convince anyone that upon — 
many of the leading questions relating to agricultural matters the _ 
solutions were regarded as more clearly established a quarter of 
a century ago than they are to-day, and indeed it is perhaps true _ 
that most of the rules of practice which appear so clearly defined, — 
will, by further investigation, be found to require more or less 
modification. ‘i 

While it is unquestionably true that the aggregate of agricul- — 
tural science has within a quarter of a century been vastly 
increased, that in consequence our agricultural practice is to-day 
far more rational and intelligent, there has resulted also an 
increased demand upon science for more and more light, and often 
these demands are so pressing, persistent and unreasonable that 
hasty conclusions from limited data are given out only to be dis- 
proved in practice, while, as a consequence, science is thereby 
discredited and dishonored. 

There are perhaps few of our experiment stations to which are 
not frequently addressed questions, and very practical questions 
too, to which an answer is expected by return mail; and yet it is 
safe to say that even if agricultural science continues to advance 
with its recent enormous strides, another twenty-five years will 
pass before these questions can be satisfactorily answered. At _ 
present the only reply must be, “I don’t know,” in short or at _ 
greater length to the same purport. 


THe Future oF AMERICAN AGRICULTURE. 


An address upon the above subject delivered at one of the fairs 
appeared to attract considerable attention and very favorable — 
comment upon the whole, and since there is no subject of more 
general interest to the farmer, it seems best to present in less 
ephemeral form the facts upon which was based a favorable con- 
clusion as to the future of our agricultural industry, in the wish | 
that their consideration may give renewed hope, and help to. 
strengthen the growing conviction among many of our people that 
the agricultural depression which has existed during recent years, — 
and relief from which to many others has appeared distant or 


¥ F 

) For one, I do not see any evidence which justifies such alarming 
predictions as to the future of American agriculture. That agricul- 
ture of late years and at present has failed to bring the pecuniary 
returns which it might, all must admit, but that the prospects for the 
_ future of agriculture in this State and in this country are forbidding, 
I do not believe. In fact, at the risk of being thought optimistic, I 
_ wish to,be placed on record as predicting that, to the best of my 
knowledge and belief, we are about entering upon an era of agricul- 
tural prosperity, the like of which, as a people, we have never known, 

and which prosperity is to be permanent. 

I feel sure I can not present anything which is of greater practical 
value to you to-day than to briefiy give you the reasons for the faith 
which is in me, and I hope that I may succeed in convincing you that 

~ what Washington declared 'to be “the most noble, the most healthful 
- and the most useful occupation of man” is likely soon also to become, 
all things considered, the most profitable. 
First, then, let us seek to learn the cause or causes of the present 
1 aa agricultural depression, since, obviously, if it or they can be removed 
_ the depression must cease. 
Now, we find, upun investigation, that in this State of New York, at 
least, such depression is not due to a diminution in the fertility of 
_  ourlands. This isso important a factor in the prosperity which I 
predict for the future that I know you will be willing to listen to the 
evidence in its support. 


_ AveERAGE YIELD oF Princrpan Farm Crops in New York State 
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_ Value of hay crop in New York in 1888, $61,051,016—50.3 per cent of 
_ , aggregate value of all crops. 

Value of cereal, potato and tobacco crop in New York in 1888, 
 $60,282,841—49.7 per cent of aggregate value of all crops. 

_ Acreage in hay in New York in 1888, 4,933,415=55 per cent of total 
acreage in all crops. 


it was in the first, and during the third period dropped to an average ; 


_ present condition through better prices, but only through greater 


oats, potatoes and hay for the past quarter of a century ae ee 
this period into those from 1862 to ’70; 1871 to 79; and 1880 to ’88, we 
find that the average acreage yield of these five crops, the aggregate 
value of which is 92 per cent of the total value of our leading fa 


first; and this diminished ala is ine due in 1 great measure ton 
less careful cultivation which the low prices of farm products seemed _ i? 
in many cases to excuse, if they did not justify. Se ae 

On thé other hand the average market value of these five crops _ 
was, during the second period mentioned, only 75.6 per cent “of what 


of only 66.9 per cent of what these crops upon the average sold for 
during the first period. In view of this great falling off in prices it — 
appears to me needless to seek further for causes of the recent and 
present depression, and I think that no one can doubt that, with a 
restoration of prices to something approximating what they were,a 
revival in agriculture would speedily follow, and gladness would take — 
the place of despondency. 0 ie 

But it seems to me, quite without warrant of fact, to be almost 
universally concluded that such restoration of prices can not in the 
future be hoped for, and upon every hand we hear it said that “over-_ 
production ” is the cause of all our woes, and that, as this is likely to — 
continue indefinitely, there is no hope of future escape from Our iw 


pconomy in production. an 


careful cuusidaratide. For eel I can ne accept either the expla- ¥ ae 
nation wholly of “ overproduction” nor the conclusion that it is long x 
to continue. ‘lai 

To me it seems that this overproduction is relative rather ages 
actual, that it is determined rather by the ability to purchase than 
by the actual needs of the consumer. To take for illustration our 
manufactures, certainly there is of these products of labor an enor-— ; 
mous supply, but does this in fact surpass or as yet even equal tl 6 
reasonable desires or legitimate needs of our people? What woman 
would not be pleased to-day to add a new gown to her wardrobe « 
a new bonnet. What man of us who would not find a new suit 


clo Res if nee an apoual Ba fal at least convenient — of all these — 

implements here on exhibition, how few would remain unsold if what 

pear more urgent demands for absolute necessities did not compel 

e farmer to careful deliberation over his expenditures. 

But to return to agricultural products, let me give an illustration, 

d I purposely select a product partly the result of agricultural and 

artly of the manufacturing industry, also a product almost wholly 

imported and from countries with which we have but very little 

reciprocal commerce, so that it would naturally happen that such a 

product would perhaps best illustrate the increase of the country not 
only in total but per capita consumption, and best illustrate the fact 

that perhaps no people on the earth are to-day so well provided with 
the necessities or even luxuries of living as are we. 

Now, during the decade before the present century, viz., from 
1790 to 1800 the annual per capita consumption of sugar in the 
United States was less than ten pounds (9.65). In 1840 it had in- 
creased to only fifteen pounds. It doubled during the next twenty 

years, being thirty-one in 1850, and during the past thirty years it 
has again nearly doubled, since the present annual per capita con~ 
sumption of sugar in this country is nearly or quite sixty pounds. 

Can any one believe that with such a record there is reason to 
_ question the general prosperity of the country? 

As with sugar, so is it with many another article of consumption 
_by our people. It is estimated that the per capita consumption of 
breadstuffs amounts annually to an equivalent of fully eight 
_ bushels of grain, mainly wheat and corn, “making the fullest 
_ bread ration of any nation in the world,” as the statistician of the 
- department of agriculture declares. Indeed it is proverbial that 

a people we are almost prodigal in our expenditures for food 

_ supplies. But I wish to call attention to the several points which 

_ to me appear to prove that we are upon the eve of what I believe will 
Bereve the golden age of our agriculture. 

First. The population of the country is very rapidly increasing; 

SD cor 1860 to 1870 it increased twenty-three per cent; and from 1870 

to 1880, thirty per cent; so that, if the same increase is continued, as 

there appears no reason to doubt, the present census will show a 

population of 65,200,000; but the increase of those living in cities has 

en more rapid. There were in 1880 nearly thirteen times as many 
ople in the United States as in 1790, but over eighty-six times as 
any living in cities in 1880 as in 1790. The increase of population 
as from 1860 to 1870 twenty-three per cent; of those living in cities, 
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thirty per cent; but of those living in cities forty per cent; from 18 
to 1880 the increase in population was sixty per cent, but of those 
living in cities, 123 per cent. Nearly one-fourth of all our people live | 
in cities, and since then the number has vastly increased, and I think © 
relatively so. We see then that agriculturally the consumers are ie 
increasing far more rapidly than the producers. % 
Second. The number of farms in the United States has nearly doubled 
(ninety-six per cent increase) from 1860 to 1880, while the average _ 
acreage in the farms has diminished during this same period thirty- — fF: 
three per cent; both facts of very great significance as evidence that 
the area of arable land was diminished relative to the increase in the ‘NN 
number of those who desire to engage in agriculture. 
Third. While the area in farms increased from 1860 to 1880 ‘hase 
two per cent, the improved land in farms increased seventy-five per 
cent, showing that increase of tiilable lands was mainly secured by 
improving lands already occupied. ; fa 
Fourth. While the improvements of lands has gone on rapidly, the 
farms have been growing steadily smaller, the improved lands in farms 
having fallen off from 1860 to 1880 eleven per cent, while the unim- 
proved land on farms diminished forty-seven per cent. 
Fifth. And to this I call your particular attention in connection with 
this so-called overproduction. The statistician of the department of 
agriculture, in a recent report, after an extended investigation of the 
subject of agriculture exports, says: “It appears that the proportion - 
of all agricultural products exported is about ten per cent, or, exclu- 
sive of cotton and tobacco, five per cent.” ; 
Now of our agricultural products exported there are four only 
which constitute nearly ninety-two per cent of the total value of exports, — 
z.: Corn, wheat, meats and cotton, but even including these, we i! 
consume in this country ninety per cent of the products of our a 
agriculture. 
Sixth. I have taken the statistics of production of ourleading crops 
during the years 1866 to 1886 both inclusive, and, dividing this into — 
three periods of seven years each,I find that during the second ~ 
period the total crop production increased practically the same upon ~ 
the average with the increase in acreage devoted to these crops over 
the average and yield of the first period. The increase in acreage 
averaged thirty-five per cent and that of crops thirty-three per cent 
more during the second than during the first period. 
But during the third period the average increase in acreage was 
forty-five per cent while the average increase of crops was but thirty- 
five per cent, thus showing a falling off in average acreage produ a 


ent. i : 


Re. might stop here, but as the reason for my faith is here in a nut- 7 
tan shell, I know you will endure a brief recapitulation of the foregoing " 
points: at 


Bt First. Our population is increasing at the rate of nearly three per 

_ cent a year. a 
“Second. Our consumers of agricultural products are increasing at a. Hy 

more rapid rate by far than are the producers. 

> Third. At present we consume ninety ae cent of our agricultuxal 

products. 

Fourth. The average crop producing capacity of our soils is dimin- ai 
ishing in the United States. A 
Fifth. From 1866 to ’86 the area devoted to our leading crops. : 
: increased 127 per cent, while our population increased during this 
beced sixty-nine per cent, and while everything points to the fact “a 
that our arable land is largely occupied, as witness the haste to possess. #3 
_ Oklahoma, and the efforts to reclaim by irrigation the arid regions of 
the west, there appears to be no evidence that our population will not i 
_ steadily increase. ‘ ae 
At present ninety per cent of our products are consumed at home, | 
or ninety-five per cent not counting tobacco and cotton. It scarcely 
appears as a hazardous prediction that within five years, and perhaps 
_ even sooner, the home demand may fully equal the supply of our 
a agricultural products, and then, if they are wise, the farmers of the 
‘ country will be the masters of the situation, and those words of 

Napoleon that “agriculture is the basis and strength of all national 
_ prosperity,” will be recognized as sober truth. 

_ Awaiting then, as I think we may, in confident hope the good time 
Mg so near at hand, what, we may stop to inquire, are the duties of the 
hour; and I would say first, study economy in production. Suppose 
you ask any of the shopkeepers of Geneva whether they know what 
- their nails, the sugar, the cloth which they will sell you cost them, 
_ would they not think you either jesting or recently escaped from Willard 
Asylum? But can our farmers tell these same dealers what their Bi: 
milk, butter, eggs, hay, oats or corn has cost them to produce? Can i 
_ our dairymen tell the actual or relative value of the several members i 

of their herd, which are a source of profit, which pay their way, Ba: 
which are being kept at actual loss? Does the farmer who is draw- 
ing his hay to market reflect that every ton of hay contains of 
ertilizing constituents, as Dr. Goessmann, of Massachusetts, says, 
fr ym five dollars and ninety-three cents to nine dollars and sixty 
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_ to pursue for the immediate future. We have seen that if there is 


cents worth in every ten dollars worth of hay sold? And yet our 
farms need this very fertilizing material which this hay contains, and 
which, by feeding it, might be kept upon the farms and largely 
increase the fertility of our lands. yy: 
Never, perhaps, in the history of the world, has there been such an 
intellectual awakening among those engaged in agricultural pursuits — 
as at this time. Agricultural papers abound, agricultural colleges” 
and experiment stations, farmers’ institutes and clubs, the grange, 
alliance and numberless other agencies testify to this great uprising. — 
And yet with all this multiplicity of sources of information there is — 
reason to fear that our actual practice does not keep pace with our 
acquired knowledge. 
But I wish to say a word as to what seems to me the wisest policy 


any overproduction it must obviously be of those products which are Aa 
exported and they are very few in number; corn, wheat, meats and A 
cotton constituting, as I have said, ninety-two per cent of our exports. 
On the other hand, we import, annually, over $300,000,000 worth of : 
agricultural products, many of which may be, I am sure, profitably _ 
produced in this country, for example, sugar and molasses, wool, 
hides, barley, fibers and horses, these alone aggregating $170,000,000 | i 
in value, or fifty-six per cent of our imported apnieule 
products. ; 

To me it would seem wise to’ diminish by a little the produsien rh 
of those products which are in excess of our wants, and seek 
to produce those products for which the demand exceeds the 4 
home supply. 3 

Let me mention only the matter of sugar and molasses, for which 
we annually expend about $100,000,000. Ihave a sample of sugar in 
my possession representing the result of an extended experiment with © 
several hundred tons of cane, which I have no doubt can be produced 
at an expense not exceeding one cent a pound; and, within went . 
five miles of where we now are, was produced, at great profit, a 
sample of syrup as good or better than any sold in the State of New 
York. i 

I should like to have said something about our roads and high- — 
ways but I forbear, only observing that probably no civilizedand 
few uncivilized countries have roads so poor as ours. While in many 
and mogt things we have, asa people, made enormous strides in 
advance and are the wonder of the world for our achievements, ni 


: ipoiary. Their present condition is aotinly and a reproach to us as 
_ people, which should not be suffered to continue. 

a i regret to observe that several of our newspapers refer to the 

earnest recommendations of our chief executive in behalf of the 
improvement of our roads as “the pet scheme of the Governor.” 
‘Now, in what I have to say to-day, I desire to avoid any suspicion 
of politics, while recognizing the fact that everything that has to do 
with production and consumption is a question inevitably of political 
Rk economy. But, in reference to this matter of roads, it seems to me 
that it shculd be for the future “the pet scheme” of every man, 
whether Democrat, Republican or mugwump, and of every woman and 
child also, until some action shall be taken looking to their permanent 


stretch of macadamized road nine miles in length, which within two 
_ years has been laid in one. of the New England States, and I could not 
put think that such a road, like a thing of beauty, was a joy forever. 
Consider for a moment the enormous tax which our roads involve, 
without considering even the millions upon millions of dollars which 
during the past half century have been expended upon our roads 
without at present any evidence of improvement in their condition; 
consider the wear and tear of horses, harnesses and vehicles which 
the condition of our roads for months in the year involves; consider 
the loss of time, which also is money, and the wear and tear upon 
one’s patience, for I doubt whether grace has been given to any 
sufficient to sustain him for a ten-mile drive: over any of our roads 
during several months of the year. 
- I should like to have spoken of the money value of the beautiful 
about us, in trees and lawns and flowers. Do not your judges one 
and all give their prizes, other things being equal, always to that 
which is most beautiful. What. piece of property animate or inani- 
mate is not enhanced by possessing the elements of beauty ? 

Never was there a time when those words of Job ard Solomon— 
_'«The price of wisdom is above rubies,” and “how much better is 
wisdom than gold ”—were so true as to-day. “ Knowledge is power” 
not only, but it is wealth. 

+ As I would urge upon the farmer that he cultivate his fields, 
rather than to abandon them to weeds and brambles, so would I 
urge upon them, especially the young men, that they cultivate their 
minds and fill them with lofty thoughts, for no mind can long remain 
quite empty, but like an untenanted house, rats and bats and owls 


improvement. Within a week I had the pleasure of riding over a 
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is, overlooked by most poopie. The value of our hay crop in New 
York State was, in 1888, more than three-fourths of a million dollars — 
greater than that of all the corn, wheat, rye, barley, oats, buckwheat i 
and tobacco crops combined. Counting all these (including hay) at 
100 per cent., the hay crop comprised 53.2 per cent., and all the 
others only 46.8 per cent. eS 
But more striking even than this is the rate at which the hay crop : 
has been falling off while the most important of the other crops hayes 
nearly or quite held their own. a 
This steady decline in the hay crop has gone on, in part, no doubt tp 
from the fact that the average farmer uses his manure on the culti- _ s 
vated crops, which the hay crop has thus been regularly contributing ~ P 
to support, while itself neglected. Not only is the value greater, but — 
the acreage of the hay crop stands to that of all the others, as ai ; Me : 


five to forty-five. a 


F 
This showing does not include pasture grass, which supports i 
almost the whole of our dairy, sheep and growing stock about half __ 
the year, and is second to no other than the hay crop itself, if indeed — 
it is second in value to that. 

It seems desirable that some special attention be given to improved 
method of culture, to finding out the best species for hay and grazing - 
and, finally, for diffusing a better knowledge of some of the forage “4 
species of this great family of useful plants. me > 


‘ 
BULLETINS AND CORRESPONDENCE. i 


@ Ns 

Since the publication of the last annual report there have been 
published seven bulletins, containing an aggregate of 189 pages, ; 
upon the following subjects : 


Bulletin No. 19.— June, 1890. 


A method for the determination of fat in milk and cream. 


Bulletin No. 20.— June, 1890. : * , 


Pedigrees of dairy animals under investigation. 


Bulletin No. 21.— July, 1890. 


Testing of dairy breeds: 
Introductory. 
Foods. 


AGRICULTURAL EXPERIMENT STATION. 


. 


"Details of feeding. 
‘Weights each month. 
Summaries. 


Bulletin No. 22.— August, 1890. a 


‘Pig feeding experiments without milk: 
Results with corn ensilage. 
Rations with and without salt. 
Feeding prickly comfrey. 


as ie 


Bulletin No. 23.— September, a 


Comparative test of cows: , 
Comparison of rations. 
Feeding trial of cows. 
Loss in keeping manure. 


Bulletin No. 24.— October, 1890. 


Experiments with strawberries. 
Description of varieties. 

The most profitable varieties. 
The influence of pollen. , 
Reports from other sections. 


Bulletin No. 25.— November, 1890. 


The New York State Fertilizer Control Station : 
Fertilizer analyses. 
Introductory. | 


Of each of these Bulletins 5,000 copies ae been sent out, 
‘mainly among the farmers of the State, with the exception of 
ulletin 25, of which 10,000 copies have been distributed, and it 
is much to be desired that a far larger edition should be hereafter 
yublished, in order that the work of the Station may become 
nown to those in behalf of whom it is being done. 

It would be entirely practicable to increase our Bulletin list to 
0,000, since even with an edition of that number, only one farmer 
eight would secure bulletins. 

The correspondence of the Station has very rapidly increased 
during the past few years, from a total of less than 500 letters in 
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while it does not appear in either bulletins or reports, and yetitis 
perhaps the most immediately useful work which the Station ¢ can 
perform for agriculture. o 
There have also been distributed from the Station two addeasaed 
the one upon “ How to Make Dairying More Profitable,” and the 
other upon “ The. Future of Agriculture,’ besides several circulars | 
concerning the work of the Station or upon other matters of 
general interest to our farmers. . 
While, therefore, reasonable effort has been made, according to. 
our means, to publish the results of our work, the increased _ 
demand which has of late years arisen, for information relating to 
each of the varied agricultural interests of the State, calls for — 
greatly increased facilities for meeting these most reasonable — 
demands. . a 
It is also to be considered that the Empire State, large as it 1 is) 
in actual area, has within its borders a diversity of agricultural — 
interests, greater perhaps by far than any other State in the Union, 
and each of these interests are bristling with practical problems 
which for their solution require months, or it may be years, of 
patient, careful research. Such is the precise work for which, at 
least, this Station was wisely established, “for the purpose of | 
promoting every branch of agriculture by scientific investigation 
and experiment,’ and in the performance of this duty, by law 
devolving upon this Station, there is urgent need uf very great 4 
Paiens to the present resources of the Station, both in men 
,competent to carry forward the work of investigation and of money _ 
with which to provide them with their necessary equipment eat 
laboratories, libraries and apparatus. 


GIFTS TO THE STATION. 


January 8. Albertson & Hobbs, Bridgeport, Ind., cions of the. 
Ronk apple. 
January 20. Tennessee Ee pererd Station, Knoxville, Tea 
tubers of New Queen, Early Ohio and Illinois potatoes. i 
January 23. W. Atlee, Burpee & Co., Philadelphia, Pa., a co 
lection of vegetable seeds and twenty-four plants of Burpee 
Louise strawberry. 
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, tee runry 10. H. A. March, Fidalgo, Wah one package of 
Perfection No. 9 cauliflower seed. 
February 10. College of Agriculture of California, Berkeley, 
4 samples of four varieties of wheat, and four varieties of flax 
seed. 
4 February 11. Wm. M. Munson, Ithaca, N. Y., one package of 
_ tomato seed. 
_ Febuary 12. Peter Henderson & Co., New York, N. Y., five 
_ packages of vegetable seed. 
February 13. I. F. Tillinghast, LaPlume, Pa., eight packages of 
_ garden seeds. 
: February 13. F. 8. Peer, Mount Morris, N. Y., one box of green- 
: 


eee plants. 

February 24. W. L. Hastman, Ovid, N. Y., three quarts of wheat 
for seed, 

March 3. A. B. Lovett, Geneva, N. Y., a roll of asbestos paper 
: for use in the Geneva germinator. 
March 4. Henry Lutts, Youngstown, N. Y., four varieties of 
4 plum cions. 
7 - March 12. Dean Ferris, Peekskill, N. Y., sample of sweet corn, 
' for seed. 
March 13. A. M. Nichols, Granville, Ohio, one package of 
_ tomato seed. 
March 14. Rhode Island Experiment Station, Kingston, two 
pounds each of Early Rose and Early Beauty of Hebron 
potatoes. 
a March 24. P. H. Foster, Babylon, N. Y., cions of the Exeter 
_ pear, a new synnge and one variety each of grape, apple and 


March 24. F. Q. White, Yorktown, N. Y., cions of a seedling 
peach. 

March 24. Ae Braslan & Goodwin Co., Minneapolis, 
Minn., ten packets of vegetable seeds. 

March 24. South Dakota Experiment Station, Brookings, five 
_ yarieties of wheat and two varieties of potatoes. 

March 25. Ohio Experiment Station, Columbus, two pounds 
ach of three varieties of potatoes. 

March 25. T. V. Munson, Denison, Tex., twenty-four plants of 
arker Earle strawberry. 
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Las ve 
March 25. Duncan aaeeE Outta N. Y., one eS ie 


tomato seed. | he 
March 26. A. N. Jones, LeRoy, N. Y., one package of bate i r 
seed. 


x of four ee: of apples. 
March 28. D. G. Edmiston, Adrian, Mich., cions of the Morris. 


red apple. 
Bi _ March 29. C. P. Bauer, Judsonia, Ark., twenty-five plants of 
ed Mitchell’s Early strawberry and two plants of Bauer strawberry. 


March 29. Massachusetts Kxperiment Station, Amherst, Mass. — 
two pounds each of Beauty of Hebron and Early Rose — 
Z 


| potatoes. ee 
i March 31. Pennsylvania Experiment Station, College Station, va 
i Penn., tubers of Beauty of Hebron and Burbank potatoes. we 


March 31. Kentucky Experiment Station, Lexington, Ky., 
tubers of Beauty of Hebron, Early Rose and Burbank Ret 
potatoes. ‘ae 
i April 2. Wm. G. Voorheis, South Frankfort, Mich., cions of four _ 
varieties of apples. ia 

April 4. Marcus Duboise, Newburgh, N. Y. » plants of seedling 
strawberry. om 

April 4. Theron E. Baie Newtown, Conn., tubers of three _ 
varieties of potatoes. Ms 

April 7. Phil Strubler, Naperville, Ill., twenty-four plants of 
Oliver strawberry. hs 

April 7. Slaymaker & Son, Dover, Del., Dene of three varieties 
of strawberries. 

April 9. Central Experimental Farm, Ottawa, Canada, sie 
varieties of wheat. 

April 9. Uriah Mellott, Rays Hill, Penn., apple cions. fe 

April 9. Geo. Townsend, Gordon, Ohio, apple cions and straw- 
berry plants. : 

April 11. Josiah G. Youngken, Richlandtown, Penn. , twenty-two. 

cions of pears and apples. eee 

Aprilll. A. A. Terry, Crescent City, Iowa, two trees of 

Hawkeye plum. 
April 11. A. C. Clark, Tyre, N. Y., two seedling apples and on 
oN seedling pear. 


few York Aas Teheran Sina £7: 


aris ‘April 1. J. W. Latimer, Pleasanton, Kans., twenty-five plants 

of Kimsley No. 49 strawberry. 
_ April 11. Geo. W. Trowbridge, Orestone, Ohio, twenty-four 

: _ plants of Marvel strawberry. 
ie _ April 11. J. T. Lovett & Co., Little Silver, N. J., twelve straw- 
berry plants, three Deep erry plants, and six black raspberry 
_ plants. 
_ April 12. M. F. Pierson, Seneca Castle, N. Y., apple and pear 
- cions, and strawberry and raspberry plants. 
F _ April 14. Luther Burbank, Santa Rosa, Cal., sample of new 
bean. 
April 14. B. O. Curtis, Paris, IIL. , Strawberry plants. 

April 14. West Jersey Nursery Gg! Bridgeton, N. J., raspberry 
_ and strawberry plants. j 

April 15. J. J. Measer, Hutchingson, Kans., cions of weeping 
mulberry, cut-leaf mulberry and seedling apple. . 
aN April 15. Jacob C. Bauer, Judsonia, Ark., twelve strawberry 
b - plants. 
_ April 15. E. M. Buechly, Grecia. Ohio, eighteen strawberry 
. and blackberry plants. 
_ April 15. G. J. Emeny, Fulton, N. Y., one Kendrick feed and 
 ensilage cutter. 
_ April16. Department of Agriculture, Washington, D. C., thirteen 
_ varieties of osier willow cuttings from Austria, and seeds of 
_ prunus subcordata from California. 

April 18 M. Crawford, Cuyahoga Falls, Ohio, strawberry 


et 
ii 


April 18. Nebraska Experiment Station, Lincoln, Nebraska, a 
collection of different varieties of potatoes. 
_ April 21. W. H. Phillips, Staunton, Ind., twenty-five strawberry 


April 22. G. 0. Brackett, Lawrence, Kans., raspberry plants. 
April 21. H. A. Jones, Himrods, N. Y., ‘pear, plum and peach 

trees, two of each. 

April 21. L. M. Macomber, North Ferrisburgh, Vt., ten plum 

rees and two raspberry plants. 

April 22. J. S. Pumphery, Celina, Ohio, apple cions (unnamed) 

raspberry seedlings. 
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April 22. J. D, Adams, Mapleton, N. Y., cions of eae pear 
also cions of two varieties of apples. 
April 23. W. W. Farnsworth, Waterville, Ohio, plants of seed? | 
ling raspberry. ae 
April 23. John Hazelton, Delaware, Ohio, strawberry pale mr 
April 23. 8. E. Hall, Cherry Valley, Ill, twenty-five stay 
plants. 
. April 25. S. Scofield, Ridgeway, N. Y., two trees each of nine ; 
varieties of peach, and one of plum. j 
April 26. O. H. Will, Bismarck, North Dakota, a ‘none of corn 
for seed, 
April 26. Missouri Experiment Station, Columbia, tubers of fous 3 
varieties of potatoes. a9 
April 26. E. L. Smith, South Schodack, N. Y., cions of a seed- 


Pyis, 
ing 


ling apple. ah 
April 26. Dr. Henry Foster, Clifton Springs, N. ¥., one-half 
bushel of red-cob corn. wi 


April 26. Chief signal officer, Washington, D. C., his reports for ; 
1886, 1887 and 1888, and extract No. 26 from pene of 1886. } 
a 28. J. A. Salzer Seed Co., La Crosse, Wis., twenty-five eyes 
of the Gov. Rusk potato. 
April 28. Minnesota Experiment Station, St. Antone Park, : 
tubers of three varieties of potatoes. o 
April 29. Albert & Clark, Cambridge, Md., thirteen plants a , 
Bessie strawberry. ; " 
April 29. C. E. Chapman, Peruville, N. Y., tubers of four i 
varieties of potatoes. ¢ 
May 2. John Charlton, Rochester, N. Y., six gooseberry plants. 
May 7. Vermont Experiment Station, Tarlton tubers of — 
three varieties of potatoes. 
May 9. Iowa Experiment Station, Ames, tubers of four Mii 
of potatoes. 
May 10. A. Hammond, Geneva, N. Y., two trees of the Rood 
plum. a 
May 24. F. S. Peer, Mount Morris, N. Y., a choice collection of 
roses, begonias, chrysanthemums, geraniums, ete. ua 
May 31. John Little, Granton, Ontario, ang pads 
plants. 


of Poa 


Maxwell | & Ero., iis N. Y., severa 


lants of the Eales eres 

_ September 15. Adna H. Corser, Lyndonville N. Y., a package of 

wheat. 

September 24. James Carter & Co., London, Eng., samples of 

Ne of their new cross-bred wheats. 

_ September 24. 8. L. Goodale, Saco, Me., a package of vetch 
seed. - 

2 November 6. Edward Smith, Geneva, N. Y., one tree of 

-Bolleana poplar. 

} A November 15. Josiah Shull, a N. Y., one vine each of his 

seedling white grape, and Iona grape. i 

_ December 12. Hugo Beyer, New London, Iowa, seven straw- vk 

berry plants. © 

December —. Truman Baker & Co., Earlville, N. y, Devon 

kK bull and heifer. 

- December —. Adelbert F. Bronson, Vernon, N. Y., Devon 

heifer. 

December —. J. A. Pomeroy, Sidney Center, N. Y., Devon 

heifer. 

December —. B. F. Peck & Son, East Bethany, N. Y., Devon 

eifer. 


NEWSPAPERS AND PERIODICALS PRESENTED TO THE STATION. 


Agricultural Epitomist, Indianapolis, Ind. 
_ Albany Weekly Journal, Albany, N. Y. 
American Agriculturist, New York, N. Y. 
American Cultivator, Boston, Mass. si 
_ American Dairyman, New York, N. Y. . 
_ American Farmer, Baltimore, Md. 
American Garden, New York, N. Y. 
_ American Grange Bulletin, Cincinnati, Ohio. 
_ American Grocer, New York, N. Y. 
_ American Rural Home, Rochester, N. Y. 
American Veterinary Review, New York, N. Y. 
Baltimore Sun, Baltimore, Md. 


- Louisiana Planter and Sugar Manufacturer, New Orleans, La. 
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Canadian Horticulturist, Grimsby, Canada. — 
Chautauqua Farmer, Dunkirk, N. Y. 
Country Gentleman, Albany, N. Y. ; 
Creamery Journal, Waterloo, Iowa. ape 
Engineering and Mining Journal, New York, N. Y. | 
Every Week, Angelica, N. Y. 
Fanciers’ Journal, Philadelphia, Penn. toy i 
Farm and Fireside, Philadelphia, Penn. : 
Farm and Home, Springfield, Mass. 

Farmer and New Farm, Baltimore, Md.’ 

Farmers’ Advocate, London, Canada. 
Farmers’ Club Journal, Hornellsville, N. Y. ue) aa 
Farmer’s Home, Dayton, Ohio. ? 
Farm Implement News, Chicago, Ill. 
Farm Journal, Philadelphia, Penn. 
Farm Life, Rochester, N. Y. 

Florists’ Exchange, New York, N. Y. 
Garden and Forest, New York, N. Y. ; ) 
Grange Exponent and Rural and Poultry World, Syracuse, N. Y. — 
Hoard’s Dairyman, Fort Atkinson, Wis. 
Holstein-Friesian Register, Brattleboro, Vt. 
Home and Farm, Louisville, Ky. 
Horticultural Art Journal, Rochester, N. Y. 
Husbandman, Elmira, N. Y. 

Jersey Bulletin,*Indianapolis, Ind. 


Maritime Agriculturist, Saint John, N. B. 
Maryland Farmer, Baltimore, Md. 
Massachusetts Ploughman, Boston, Mass. 
Mirror,and Farmer, Manchester, N. H. 
Nebraska Farmer, Lincoln, Neb. 

New Dairy,-New York, N. Y. 

New England Farmer, Boston, Mass. 
Northwestern Farmer and Breeder, Saint Paul, Minn. by 
Once a Month, Winthrop, Me. 

Orange County Farmer, Port Jervis, N. Y. 
Orange Judd Farmer, Chicago, Ill. 
Peninsula Farmer, Federalsburg, Md. 
Poultry Monthly, Albany, N. Y. 
Poultry Review, Syracuse, N. Y. 


é 


ia and Beene. Pueblo, Colo. 
sie New Yorker, New York, N. Yi. 


ty 


_ Sugar Bowl and ie J hea New Orleans, La. 
’ wine Breeders’ J ournal, ei Ind. 


eV ie Hapiioe and Stackisadt cee City, Iowa. 
_ Western Plowman, Moline, Tl. 

: Western Resources, Lincoln, Neb. 

: Western Swineherd, Geneseo, III. 


‘ During the past year experiments in poultry feeding have been ‘ 
‘ continued, some feeding experiments with pigs have been made, 
" and tests of selected and of some new varieties of sorghum con-— 
tinued. Owing to the necessity of considerable miscellaneous 
work but little time could be given to the soil experiments. Some 
_ partial results are, however, on record. 


POULTRY. 


__.- Feeding experiments with such an animal as the hen, to whom — 
almost any stray insect or worm is food, are much more difficult — 
of absolute control than those with cattle and swine. While © 
fowls may, for short periods, be kept in very small pens, it is not 
y _possible to keep laying hens, when closely confined for a long 
| time, in anything like a normal condition; for a certain amount of it 
liberty and exercise is for them indispensable to good health. | 

Neither is it possible to form reliable conclusions in regard to 
ege production from observations extending over only a short 
period, for this production is encouraged or interrupted by many | 
influences, and especially by the season of the year. Handling 
and weighing the hens, changing to new quarters or any unusual 
excitement, especially with the more “nervous” breeds, interferes | 
with the usual development of eggs. Neither is the factor of ue 
individuality by any means an unimportant one among hens. i 

During the feeding experiment here reported the fowls were 
given as much room as was possible with a close account of their 
food. 
| In connection with the study of more or less nitrogenous rations — 
| for laying hens, there were fed, during the twelve months ending __ 
November fifteenth, four pens of fowls. Two pens, one of smaller _ 
and one of larger breeds, had throughout the year a nitrogenous - 
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me a more carbonaceous ration. 


The fowls of contrasted pens were Similan in regard to breed, 
t 
age, and immediate parentage and until five months old were 
under the same conditions of feed, etc., but for the year preceding 


_ this trial were under rations of the same character for each pen 
respectively as those fed during this last period. The year from 
_ which the results are here given included the whole of the second 
_ laying season, the fowls being all mature, averaging about seven- 


d _ teen months old when this experiment began. 


Pens No. 5 and No. 7 each contained six hens, 8. C. W. Leghorns 


x and W. ©. B. Polish, and pens No. 6 and No. 8 each contained 


eight hens, Plymouth Rocks, Light Brahmas and Buff Cochins. 
Pens 5 and 6 were fed oats, Indian corn on cob, and a mix- 
ture of linseed meal, bran and ground oats; and 7 and 8, corn 


- meal, corn onthe cob and oats, and all were fed corn ensilage, red 
_ clover and sometimes meat scraps. 


The moisture in the foods varied somewhat from time to time, 


_ but the average composition was for each food as follows: 


Moisture. Ash. Fiber. albu pena) 

Per cent. | Percent. | Percent. | Percent. | Per cent. 
COS a ae A ee 3.08 | 10.33 | 13.80 56.32 
fee Corn meal ..... enter ce 16.41 1.32 2.19) E150 65.04 
BOT a eee 15.10 iow 1.27 | 10.40 67.15 
— Mixture until July 15..! 13.60 4.35 9.47 | 24.08 43.26 
Mixture after July 15..) 10.40 4.48 7.98 | 22.40 50.30 
om Meat scraps.......... 5.40 2.38 .81 | 58.41 46 
mOalt meat)... Dane a 79.60 1.20 AES) aR nn ee 
im, Corn ensilage ........ 70.00 1.32 6.37 3.37 } 17.60 
Red clover........ aes etn! om 60) 2.43 | 11.68 4.92 16.55 


The fowls had small but clean and comfortable quarters indoors, 


and during good weather each pen was allowed an open yard 


about fifty by ten feet in size. No grass grew in any of the yards, 


and inasmuch as they had been used, with frequent spading, for 


poultry during several years, very little animal food could have 
been found. None of these fowls were troubled with lice or roup. 

While with hens in confinement and having continually 
he same foods, the product of eggs was much less than would 


liberty of the fields full of insects and worms, the conditions | 
were alike for all in the experiment, and the differences in results — 
are doubtless due to the character of the foods, and are in accord Bn 
with those obtained before. 0 
The fowls having the more nitrogenous ration were always in 
better health, and their plumage, except during a short molting — 
period, was always full and glossy, while those having the more — 
carbonaceous ration were oftener sick and their plumage was 
always ragged and dull, and for some time during the first year — 
the vices of feather pulling and egg eating were common among _ 
them. a 
The product of eggs, however, from the hens having the corn- 
meal ration was over twentg-eight per cent more in number, and 
in weight over twenty-four per cent greater, than from those with 
the more nitrogenous food. With fowls of the smaller breeds, 
which are considered the better layers, the number of eggs was 
over fifty-seven per cent higher, and the weight about forty-nine 
per cent greater than those fed the less nitrogenous ration. 
During the first laying season these same fowls averaged for the 
smaller breeds thirty-six per cent more eggs and about forty-two 
per cent greater. weight of eggs with the corn-meal ration, while 
the larger breeds, which more easily become fat and inactive, gave 
considerably better returns under the more nitrogenous ration, 
showing over fourteen and one-half per cent in number, and the 
same per cent in weight in its favor; but these larger fowls also 
during the second year gave results slightly in favor of the corn- 
meal ration. The average size of the eggs from one pen of large 
fowls was about the same as from the other, but some difference 
existed between the averages from the smaller fowls. The average 
weights of all obtained for the year, with the average of those laid 
by the same fowls the first year, also given for comparison, were 
as follows : : 


Second year. | First year. 


Soe — 


Weight Ozs.| Weight. Ozs. 


Smaller breeds... 2.09 1.85 | More nitrogenous ration. 
Smaller breeds... 1.99 1.93 | More carbonaceous ration. 
Larger breeds.... 2.21 2.12 | More nitrogenous ration. — 


Larger breeds.... 2.24 2.12 | More carbonaceous ration. 
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average weight of the hens was usually greater for those. 
the more carbonaceous ration, averaging with the larger 


fo Is nearly a pound more — the average weights per fowl for the 


eg of year. 
weight. 
est weight. 
weight. 
during 
est weight 
was approxi- 


weight during 
which heavi- 
mated. 


weight at end 
year. 


of year. 
Time of lowest 
weight. 


| Time of heavi- 


Average live 
weight at be- 
‘Avers ge live 


Heaviest | 
Lowest 
Time 


| 
| 
| 
I | Average live 
| 
| 
| 
| 


ee | ginn 


is 
log 
Gi 
Ss 
eg 
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Lhs, 
3.4] 3.77 | Feb. 16 | 3.02 | Nov. 15 | Jan. 15 to Apr. 15- 


3.7. | 4.33,| Feb. 15 | 2. July 15 | Jan. 15 to Mar. 15. 
6.5 | 7.73 | Feb 15 3 | July 15 |} Jan. 15 to Mar. 15 
7.4 | 8.89 | Mar. 15 i Aug. 1] Feb. 15 to May 15 


ee 
io” 
ra 


The total food and water-free food consumed were very similar 
in amounts, whether the fowls were under nitrogenous or carbo- 
-naceous rations. The chief differences noticeable were: That 


pound live weight was the same ; and that in No. 8, where the fowls 
were heavier and laying about the same as in No. 6, the amount per 
fowl was practically the same although the amount consumed per 
pound live weight was less. These average results for the whole 


per 


day per fowl. 
one 
live 


r one 
live 


Ration. 


per day per 
ht. 


fowl. 
Total food per 


Total food 
Water-free ford 
day per 
pound 

| weight. 
per day pe 
pound 


j Water-free food 
weig 


Ounees. | Ounces. | Oune 
Smaller breeds ............... 3.01 2.43 


yaaa} 
Oe 


More nitrogenous. © 
Smaller breeds ........ meen 2.57 
3.30 
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More carbonaceou s.. « « 
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More nitrogenous. 
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ox 
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5 | More earbonaceous.. 
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Smaller breeds (mixture, etc.) ... Aer 3.35 4 Ts 
Larger breeds (mixture, etc.).... .49 3.32 5.43 
Smaller breeds (corn meal, etc.)... 65 2.60 3.78 
Larger breeds (corn meal, etc.) ... 39° 3.08 5.16. 


Although the greatest production of eggs came at about the 
same time of year from all of the fowls, yet those having the corn: 9 
e meal ration continued to lay for the longer period. 
ny For certain portions of the year, including the best part of Ra } 
ni laying season, the results were in favor of the corn meal with the 
smaller fowls, and of the more nitrogenous mixture with the 
larger. Following are some of the average results for these 
periods. . | 


“ PERIODS. Foods. Breeds. | 


food per day per 
sumed to produce 
one pound of eggs. 
sumed to produce 
one dozen of eggs 


fowl. 
Water-free food con- 


Average water-free 
Water-free food con- 


Pen 5, Feb. 15 to June 14...| 119 | 2.39 | 4.88 6.84 | Mixture, corn, oats, etc... Smaller. 
Pen 7, Feb. 15 to June 14...| 119 | 2.61 |. 3.60 | 5.36 | Corn meal, corn, oats, etc.| Smaller. 
Pen 6, Feb. 15 to June 14...| 119 | 3.11 | 4.29 | 7.11 | Mixture, corn, oats,ete...| Larger. 


* * Pen 8, Feb. 15 to June 14...| 119 | 3.04 | 5.32 9.09 | Corn meal, corn, oats, ete.| Larger. 


— 


K Pen 5, Jan. 15 to July 15...) 181 | 2.27] 6.43 | 9.04 | Mixture. corn, oats, etc.. ; Smaller. 
mn Pen 7, Jan, 15 to July i5...| 181 | 2.55 | 4.16 6.21 | Corn meal, corn, oats, ete. Smaller. 
hy Pen 6, Jan. 15 to July 15...| 181 | 3.09 | 5.67 9.38 | Mixture, corn, oats, ete...| Larger. 
i } Pen 8, Jan. 15 to July {15...| 181 | 3.11 | 6.17 


Corn meal, corn, oats, ete. Larger. 


‘When fe eding tinaded or Peon teua meal, we have never suc- 
ded i in getting ‘hens to eat readily, for more than a short time, 
much more nitrogenous ration than that here fed to pens 
and 6 except by partially starving or by adding meat to 


e ration; and we have been unable to keep hens alive 


a. meal than that given in these trials. At times it 
was necessary to add meat scraps to the rations, so that the hens 


_ during too short periods, less than that which usually prevailed. 
The results for the year, in periods of one month, calculated to 
the average for one fowl, are condensed in the following tabulated 
form. The ratio of albuminoids to carbohydrates given is the 
proportion of crude albuminoids to the sum of fats and N.-free — 
_" extract. The average ratio for the year of albuminoids to the sum 
: _ of carbohydrates with the weight of fats multiplied by 2} was for 
oe Pen 5-1 : 4.39, for Pen 6-1: 4.23, for Pen 7-1: 5.60, and for 
Pen 8-1 : 5.63. 
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The product of eggs secured during the second laying season, 
even with the disadvantage of the same food for two consecutive 
years, was but little less than that of the first season. There are — 
usually about three months between the first and second laying — 
seasons. If there should be four, the cost of maintenance 
during that time for hens entirely dependent on the feed box 
would be, at the ordinary prices of grain, an average of about — 
nineteen cents for the smaller breeds and about twenty-four cents — 
for the larger; so unless pullets can be produced at less costthere 
would appear little advantage in replacing hens the first yearasis 
so often recommended, except where great difference in the market 
values of one and two year old fowls exists. With breeding stock — 
of course this question has not been considered. | 

The results of several feeding experiments indicate that for lay-— 
ing fowls of smaller breeds, Indian corn, or corn meal, can be fed 
in quite large proportion with a considerable margin in its favor 
over certain more nitrogenous foods, but that while smaller fowls, 
even where confined, suffer little serious disadvantage under the 
ration, larger breeds will not endure for long a very large propor- — 
tion of corn meal in their feed, and unless at liberty do better witha 
somewhat more nitrogenous ration. 

For exhibition stock a highly nitrogenous ration is to be recom- 
mended, except, perhaps, for a short period when extra weight is — 
desired. , 

From the fact of better “condition” attending the nitrogenous 
ration and the tendency to have the production of eggs limited to 
a shorter period, an advantage will doubtless be found in the more — 
nitrogenous and oftener varied ration for breeding stock. 1a 

There is no doubt that during the laying period the fowls of _ 
both larger and smaller breeds having the corn meal were fatter, _ 
for at almost all times during this feeding trial the handling and 4 
weights of the birds indicated it. % 

At the close of the two years’ feeding there was not so great — 
difference in the average weights, all the fowls having ceased laying 
for some time. The fowls were then put in smaller pens and fed ~ 
the same rations they had been getting, but were allowed all they , 
could eat. After six weeks of this feeding, there not having been i 
opportunity before, many of the hens (nineteen in all) were killed _ 
and dissected. ‘a 
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-. New York AcricunruraL Experiment Station. 135 


AVERAGE OF | AVERAGE OF | AVERAGE OF | AVERAGE OF 
THREE Fow.s,| Four Fow3s, | S1x Fow.xs, Srx Fow Ls, 


SMALLER SMALLER LARGER LARGER 
BREEDS. BREEDS. BREEDS. BREEDS. 
More _ Less More __ Less 
nitrogenous | nitrogenous | nitrogenous | nitrogenous 
ration. ration. ration. ration. 
Per cent of live weight as 
 __ dressed weight............. 78.3 eT 81.1 80.5 
Head and shanks, per cent of 
: dressed weight............. 8.0 9.6 6.6 74 
Lean meat, per cent of 
PyROGnTessed Weight... oi. .cc0.. 52.8 55.5 44.8 47.4 


Fat, per cent of dressed 


weight .. 15.1 10.1 27.8 24.5 
Skin, per cent of dressed 
7 weight .. 9.8 9.0 9.3 9.0 
9 Bones, per cent of dressed 
a POESS EME Tere eM ighs ces chad Ne aie 8.5 9.4 6.5 Cee 
Ratio of fat to lean meat...... 1:3¢5 1:5.5 1:1.6 1:1.9 
Liver, heart, gizzard, ete., 
percent of dressed weight. 6.3 6.4 5.0 4.6 
>: i 
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4 Some Plymouth Rocks averaged slightly fatter with the less 
& nitrogenous ration, but other fowls dissected averaged consider- 
ably fatter with the more nitrogenous food, so that the general 
average showed the fowls having the more nitrogenous food to 
have become fatter. There is no doubt that most of the fat was 
accumulated during this period of close confinement and heavy 
feeding without much exercise. 
 Itis evident that hens will become too fat, even under a much 
_ more nitrogenous ration than is usually fed, if given all they will 
eat and allowed little chance for exercise. 
_ The weights of bones given are exclusive of those from the 
head and shanks and feet, which were not dissected. It is improb- 
: : able that the bones had reached their full size during the first five 
Pe months of life, especially with larger breeds, and it is not probable 
that they should have much changed soa the fattening period. 
' It is therefore interesting to note that with those fowls which had 
had the less nitrogenous feed, which also contained a much 
: - gmaller amount of ash constituents, continually for two years, the 
_ bones were on the avearge for every lot, heavier. 
_ The corn meal* ration, although so. deficient in nitrogen as to 
 injuriously affect the plumage of the birds and their general 


development of the skeleton and muscular frame. 


_ * When corn and corn meal have been fed exclusively or in much larger 
proportions than in this trial, the result has never failed to be a very 
thealthy condition, feather eating, and often death. 


« condition,” did not apparently interfere with the growth and 
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Feepinc Taste Fow.s. 


Sixteen fowls, eight capons and eight cockerels were fed for — 
several months to obtain data in regard to meat production. Four _ 
pens were used, one containing four Buff Cochin capons and mi 
fi another four Buff Cochin cockerels of the same age; one contain- 
pe ing four Light Brahma capons and the other four Light Brahma _ 
S cockerels of the same age. ie 
; Among one of two small lots of Light Brahma cockerels 
ine purchased, roup appeared a short time after their arrival, and, — 
is although those first showing disease were removed, it appeared __ 
among the others shortly after the experiment was begun. ~ 
; The fowls although apparently “recovered,” after treatment 
with carbolic acid, sulphite of soda, iodine, quinine, etc., ceased’ 
for a long time to make any growth, although still immature and 
with a fair appetite, and none of them regained vigor enough to 
show any returns for the food, and the only growth was made 
during the first six weeks before the disease was very prominent. 

Although the Buff Cochins were in the best of condition and not — 
affected until put in the same building with the others, they 
suffered more from the disease, which with them appeared among 
the capons first. While some of the Light Brahma capons 
recovered eventually, enough to reach the weight of ten and eleven 
pounds, they were never able to make a profitable growth, and the 
cockerels that survived only attained a lesser weight. This winter 
was apparently a very favorable season for roup and the allied 
diseases, but they have never appeared among fowls here except 
when brought with purchased stock ; and it is believed that the 
exemption is largely due to the fact that the pens are always kept 
dry and dusty and the roosting places protected above, below, and 
on three sides by a tight. partition separate from the walls of the _ 
building. 

The results obtained from these feeding pens for three periods, 
during only one of which any reasonable gains were made, 
although the food consumed per fowl during the others was 
greater, are given in the following table. 

The conditions of this feeding trial were so unfavorable thata 
discussion of the foods or the details of feeding would be 
unnecessary : om 
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Some experiments in regard to the oyster-shell question were 
undertaken, but the fowls did not lay enough eggs to make the ~ 
results conclusive, and the analytical work on these experiments 
was therefore not completed. Considerable work in this line is 
still in progress, but enough data are not yet secured to warrant 
any general conclusions. It is expected, however, that this 
question can soon be satisfactorily answered. 


HoME-MADE BROODERS AND INCUBATORS. 


Some chicks have been hatched and reared with ‘‘ home-made ” 
‘incubators and brooders of some of the simplest types, costing 

but afewdollars, which, although for some years used successfully 
by many poultrymen, are unfamiliar to many who have become 
interested in poultry raising and desirous of information regarding 
them. 

For those who wish to undertake the rearing of chicks for 
broilers, etc., artificially, it is reeommended that the handling of 
very few be attempted until the experience which is absolutely 
essential to success, is acquired; and for this purpose the home- 
made appliances are well adapted, and have an advantage of 
representing less capital when those who tire from the constant 
attention so indispensable, abandon the business. 

The incubators tried were those in which the heat is supplied 
by a tank of hot water, with the egg drawer held in place a 
few inches beneath by a wooden frame, and the whole surrounded 
by a packing of sawdust. No lamp was used, and sufficient heat 
was maintained by the occasional addition of a pail of boiling 
water; about two common pailfuls of boiling water a day being 
enough to keep the proper temperature in an incubator that would 
hold 200 eggs, when kept in a room having the average tempera- 
ture of about 65° Fahr. A poor hatch was obtained the first 
time, but subsequent trials were satisfactory. The objections of 
insurance companies could not apply to this incubator, for no 
part can be hotter than boiling water. 

One out-door brooder tried, although moderately successful, is 
not to be recommended, as it requires too frequent attention and 
is irregular, giving either too little heat or having the floor too 
warm. This was arranged for heating with a lamp, a shallow pan ~ 
of water or a sheet of iron two or three inches below the floor of — 
the brooder, the heated air reaching the brooder chamber through 
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_ashort tube inserted in the floor. The cover was supported at 
the proper height by pegs, and the whole was surrounded by a 
box or “cold frame,” covered in stormy weather.’ 

_. Another cheap home-made brooder, on which there is now no 
patent or royalty, the owner having given it to the public (the 
E original Harper brooder), has proved very satisfactory. The two 
_ tried here were only slight modifications of the original, having a ; 
_ second air chamber above, and the under side of the upper hot- 7 
air chamber of tin instead of wood. This brooder is for use in a 

_ building or under shelter of some sort. The temperature was 

easily controlled, and no trouble occurred with chicks that could 

_ be attributed to any fault of the brooder. Chicks were kept with 

& the brooder until well feathered, and were at all times vigorous 

_ and lively. 

While the chicks were fed very moderately and did not early 

attain heavy weights, the growth, although slow, was healthy and 

_ satisfactory for chicks confined in small yards. One lot of W. 

: P. Rock chicks from the first hatch averaged 1.7 pounds at twelve - 

4 weeks old. Some from later hatches averaged for different lots at 

_ ten weeks old: W. P. Rocks, 1.1 pounds; “Crosses” (four lots), 

4 1.2 pounds, 1.1 pounds, 1.1 pounds, 1.2 pounds; Indian Games 

(two lots), 1.8 pounds, 1.2 pounds. Among the different lots of 

- “Crosses,” which were S. Wyandotte and Buff Cochin by B. B.R. 

_ Game, were included quite a number Light Brahma chicks. 

- Some Pekin ducks reared in this brooder averaged about three 

- pounds ten weeks old and not quite four pounds at twelve weeks. 

_ The results of incubator and brooder work are intended for a 

Bulletin when enough data to be instructive are obtained. 

_ The temperatures of many hens observed in connection with 

_ the incubator experiments are hardly consistent with the theory 

E of “incubating fever” so often advanced. The temperature of 

_ hens not sitting varied in summer months from 103° F. to 109°, 

_ many being over 106°, and of sitting hens from 102.4° F. to 106.5°, 

the highest observed among those just beginning to sit, being 

— 108.6°. 


_Kerepina Eacs in Dry PAckInNe. 


_ A few of the methods of packing eggs dry for keeping have 
been tried. With these the eggs were all wiped when fresh with 
a rag saturated with fat or oil in- which had been mixed some 
antiseptic, and packed tightly in salt, bran, etc. Eggs packed 
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during April aud “May in salt, and which had been eee with — 
cotton-seed oil to which had been added boraciec acid, kept from 
four to five months with a loss of nearly one-third, the quality of 
those saved not being good. Hggs packed after the same 7 
preliminary handling, in bran, were all spoiled after four months. — 
Eggs packed in salt during March and April, after wiping with | 
vaseline to which salicylic acid had been added, kept four and 
five months without loss; the quality after four months was — 
much superior to that of ordinary limed eggs. These packed — 
eges were all kept in a barn cellar, the ordinary temperature 
of which varied from 60° to 70° Fahrenheit, and each — 
box was turned once every two days. Little difference was 
observed in the keeping of the fertile or the infertile eggs, and no 
difference was noticeable in the keeping qualities of eggs from — 
different fowls or from those under different rations. 


CAPONIZING. a 
During our experience in caponizing many “slips” haye | : 
appeared among those birds which were oldest when the operation __ 
was performed. The most favorable age seems to be withinafew 
weeks after the time when the sex can readily be distinguished, 
and with those caponized at that time very few slips have been — 
observed. Some have been operated upon by means of the 
second incision from the left side, but so far little advantage has — 
appeared in this method. None have been lost here this year — 
from the operation, and if care is taken in the fasting of the fowls — \ 
and in selecting a bright day, there is no need of the fatality that 
is so often reported. 
BREEDING EXPERIMENT. 


A breeding experiment has been undertaken which must e. 
continue several years before the desired information can be 
secured. Twenty-four fowls are used at the start, six pullets of 3 
each of four breeds, S. C. W. Leghorn, B. Minorica, W. P. Rock 
and Buff Cochin, an individual record is kept for each fowl. Itis 
expected to breed from individuals of the best and poorest record < 
and experiments in regard to fertitity and vitality of eggs will — 
probably also be made in connection. A house has been erected — 
this year in which to conduct this experiment. 


a New York ees EXPERIMENT STATION. 


SwINE. 


_ . and pea forage, sorghum and mangolds for somewhat shorter 
periods. The grain foods used as part of the rations including 
the coarse foods, and in the rations contrasted with them, were 
corn, corn meal, wheat bran, wheat middlings, and a nitrogenous 
grain mixture. 

The pigs used in these experiments were Cheshires and Duroc 
Jerseys, which breeds were the first that were bred here and the 
only ones available at this time. Thirty-six pigs were used, 
twenty Durocs and sixteen Uheshires. 

From December to July most of. the feeding was with corn 

-ensilage, and portions of a bulletin issued in August giving the 
results are here repeated : 

The pigs for the experiment with ensilage were divided into fou 
lots of four pigs, two sows and two barrows each, and are for con- 


Duroc Jerseys, were as nearly alike as possible in regard to age, con- 
dition, and average weight, as were also Pens 3 and 4, which were 
pounds, for Pen 4, 89.5 pounds. The ensilage was of superior quality, 


+ ayerage amount.of moisture was about 73.0 per cent, and the average 
of three analyses was : 


_ Much of the work with pigs during the past year has been in 
the line of feeding experiments with some of the various course 
- foods that are so often recommended. Clover and corn ensilage 
have been fed for quite long periods, and prickly comfrey, oat. 


_ -yenience designated as Pens 1, 2, 3 and 4 respectively. Pens 1 and 2, 


Cheshires. At the beginning of experiment the average weight per 
pig for Pen 1 was 54 pounds, for Pen 2, 56 pounds, for Pen 3, 88.8. 


finely cut, and made from corn ripe enough to cut for husking. The 


Per cent. 
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In preliminary feeding of some of the pigs, it was found that they 
would not eat enough from the ensilage alone to make any gain ~ 
unless fed such a very large amount that it was simply rooted over 
for the pieces of corn on the cob, which were at all times first eaten. 

Where simply maintenance of mature animals has been desired 
ensilage has served very well. The boars for most of the time, and — 
the breeding sows much of the time during the winter and spring 
months, have been fed largely upon ensilage. 

It was not possible, during this trial, to separate and determine 
the amount not swallowed ; so, although the figures show the exact 
amount fed, they are not absolute as regards the amount eaten, but 
are, however, comparable. The “nutritive ratios” for the rations, 
including ensilage, are subject to the same error. As very little milk 
was available at this time, no skim milk or buttermilk was fed during 
the experiment. Water was not mixed with the food, but was kept 
always before the animals in a separate trough, and fresh water 
weighed to them as often as required, generally three times a day. 
All of the pigs were given nearly enough of bran and middlings for — 
sustenance, and some were fed as much ensilage in addition as they 
would eat or chew over, while others at the same time were fed, in 
contrast, corn on the cob. This corn in the ear gave from 82.5 to 83.2 
per cent shelled corn, containing an average of about 15 per cent 
moisture. It was at the beginning attempted to have the water-free 
matter of the ensilage the same in amount as the water-free matter of 
the corn in the contrasted ration, but it was not possible to continue 
this without giving very much less corn than would be readily eaten 
with the other food. 

The whole time of the experiment was divided into periods of five 
weeks each ; and it was so arranged that animals of the same age and 
not very different weights were on contrasted rations during the 
same periods. The general arrangement of feeding was as follows : 
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The per cent of moisture in the foods changed a little during th 
five months, but was determined often and the dry food calculated ai 


the time. The moisture in the wheat middlings varied from 16.6 per 
cent to 12.5 per cent, and in the bran from 14.7 per cent to 18.7 per — 


cent. The amounts of the different foods consumed by the several — 
animals varied somewhat from week to week, but within reasonable 
limits held the same relation. 


The results obtained are calculated to the average for every 100 — 


pounds of pig live weight, and are given in the following tabulated 
form. : 
The results from pen No. 2 for the last period, from April fourth to 
May ninth, are from only two pigs, the other two having become ill 
at the commencement of the period and removed.* 

In calculating the cost of the rations, wheat middlings have been 
valued at twenty dollars per ton and wheat bran and corn at sixteen 


dollars per ton, at which prices these foods have been delivered here — 


at the barn.t Ensilage has been rated at a very low figure—one 
dollar per ton—different individuals having estimated the cost in the 
silo at from seventy cents to one dollar and fifty cents per ton. The 
manurial value, however, has been calculated at one dollar and forty- 
eight cents per ton. In other feeding trials here, the ensilage has 
been put at three dollars per ton in comparison with roots at that 
valuation. 
In computing the net cost of food, the manurial value of middlings 


has been considered ten dollars and seventy-five cents per ton; of — 


wheat bran, fourteen dollars; of corn, seven dollars and ninety cents, 


* The pigs (two Duroc Jersey barrows, the heaviest in the pen) were 
probably suffering from indigestion, rheumatism, etc. This pen has been 


fed, besides bran and middlings, for the first period, ensilage; for the ~ 


y 
” 


4 


second, ensilage and corn; and for the third, corn, during which period — 


they consumed per pig nearly one-half more water-free food per day than ~ 


during the second (the preceding period,) and made the most rapid gain a 
of any during the whole experiment. The two pigs which remained well — 


continued to make nearly as good gain during the next or last period. 


As soon as the pigs became lame, spirits of turpentine was rubbed 


across the back and on the legs, and the food was taken away forafew — 


days. Two pints of castor oil were given each, in doses of one-half pint 


at a time, and then for each a tablespoonful of bicarbonate of soda added — 
daily to a light feed of bran and water. They were then fed bran and — 
skim milk and grass. For several days they were unable to get on their — 
feet, and it was several weeks before they were able to move around — 
without great effort; but they finally recovered enough to be turned in — 


pasture, 
y+ This was in 1889 and early part of 1890. 
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and of ensilage, one dollar and forty eight cents, and allowance is made 
for a loss of one-third of the fertilizing constitutents in the growth 
of the animal. In estimating the net cost of producing pork at the 
_ Massachusetts Experimental Station, Dr. Goessman says: “ Ourallow- 
ance of a loss of thirty per cent of the essential fertilizing constituents 
eS. contained in the food consumed, in consequence of the development and 
‘ growth of the animal, is purposely a liberal one. The adoption of this 
. basis for our estimate tends to strengthen our conclusion that the raising 
_ of pigs for the home market can be made a profitable branch of farm 
_ industry, even with comparatively limited resources of skim milk.” * 
_ Inasmuch as the amount of manurial refuse recovered depends 
largely upon the facilities for saving the liquid manure, and the 
_ amount of cheap bedding material available, our principal compari- 
sons are made with the gross cost per pound of pork, the net cost, 
however, being also calculated. The cost of labor in feeding has not 
been included. The pork is valued at four and one-half cents per 
_ pound live weight. + 
The results show that with ensilage rated so low as one dollar per 

_ ton, the gross cost for production of pork was considerably more than 
its market value, when the proportion of ensilage was about 70 
per cent of the ration. When the ensilage averaged 69.8 per cent of 
the total food, its cost was 11.6 per cent and the manurial value 20.6 
_ per cent; and when it formed 44.2 per cent of the ration its cost was 
a 4.3 per cent and manurial value 9 per cent of the total food. With 
the cost of the ensilage rated higher, as is usual, the net costs under. 
_ the different rations would bear the same relations as the gross costs. 
‘Twice, for a month each time, during the experiment, the solid 
manure from the four pens was saved and weighed. There was not 
_ found much difference in the amount from the several pens, the 
_ average from all being .75 pounds dry manure per day for every 100 
_ pounds of pig, or 3.23 pounds fresh manure, the average of many 
_ determinations of moisture being 76.9 per cent (the lowest 69.6 and 
| the highest 84.6 per cent.) 

f The dried manures contained about 79 per cent of organic 
4 matter, those from ensilage-fed pens having 2.35 per cent of nitrogen 
and from the others 2.47 per cent, equal to .54 and .57 per 


F, * Seventh Annual Report of State Agricultural Experiment Station, 
_ Amherst, Mass. 

+ Some of the poorest pigs have been sold for three cents and some of 
the best for six cénts. Most of the pigs sold to local butchers have 
rought four and one-half cents per pound live yeni (This was in the 
itter part of 1889 and part of 1890.) 


‘consumed considerably more of the green food. The comfrey was i 
‘fed freshly cut and contained an average of 86.7 per cent water. : 


make the nitrogen value one dollar and eighty-three cents my ) 
dollar and ninety-four cents per ton respectively. An average sam 
of fresh manure free from straw and bedding contained .70_ 
cent nitrogen, making the nitrogen value of a ton two dollars 
thirty-eight cents. . 


Rations Wirth anv WirHout Siti 


No. 6 received a small amount of salt daily and No. 5 received ole Ban) 

For the first six weeks they were fed an entirely grain ration, dur- 
ing the next four weeks a ration of which corn ‘ensilage formed 
about 50 per cent, and, after a week with both ensilage and com- 
frey, during the last five weeks a ration of which prickly comfrey 
formed over 50 per cent. The rations were almost identical for the 
two pens, except that, when comfrey was fed, the pen receiving salt 


These pigs were fed bran and middlings like those in the first 
experiment, with addition of corn, ensilage, or comfrey. ~ 
During the last five weeks corn meal was fed part of the hime 8 
instead of corn, but as the amount was the same and the composition he. 
very similar, as were also the results, the weights for the whole period are 
averaged together. ‘The average results obtained from these two — 
pens are given in the following table. The data given are not the 
averages of discordant portions; for the weekly averages in this, asin 
the previous experiment, approximated closely to the general results. ‘ 
In calculating the cost of food, prickly comfrey is rated at one 
dollar per ton, the same as ensilage; the manurial value is estimated 
at one dollar and forty-six cents per ton. Fi 
So far as general appearance and actions would indicate, the bh 
animals both with and without salt in their rations were in equally good a 
condition throughout the experiment. 
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us The following points are noticeable among the results: 

When the ensilage formed an average of 69.7 per cent of the total 
food (from 72.7 to 66.6 per cent) the gross cost for production of 
pork was considerably more than its market value, and 23.3 per cent ih 
higher than where corn was substituted. : 

When corn took the place of part of the ensilage, the ensilage 
forming an average of 42.2 per cent of the total food (from 42.4 to 

_ 45.8 per cent) the gross cost of pork, with ensilage rated no higher 
than one dollar per ton, was about the same as where no ensilage 
was fed. 

0 With the ensilage ration the water-free food fed for the production | 
of one pound gain in weight was an average of 7.33 pounds, varying si 
at different times, with-the several pens, from 7 to 17.83 pounds, Ay 
Without ensilage the water-free food required for one pound gain i 
was on the average 3.76 pounds, varying at different times from 3.23 

to 4.51 pounds. i 
9 Although the moisture in the ensilage ration was six times as much : 
as in the grain ration, the animals drank with it 7.9 pounds of water 
a day as average for 100 pounds pig, and 6.8 pounds without ensilage. 

With pens five and six, those having salt showed the better gains 
under every ration, although only under the grain ration did they 
make a profitable growth. 

While prickly confrey was fed, the pigs without salt required 52.8 
per cent more water-free food for a pound gain, the cost being 55.7 
per cent greater than with salt, neither pen making a profitable 
growth, however. 


For a short time in July and August, two pens of younger pigs 
(Cheshires), each containing two sows and a barrow, all of the 
_ same litter, and of about the same weights, Lot A averaging 64.3 
pounds, and Lot B 64.6 pounds each, were fed all the prickly 
comfrey they would eat, and a little corn meal. The comfrey 
formed over 90 per cent of the total food consumed in both 
pens, and less than 58 per cent of the water-free food, the 
moisture being 88 per cent in the fresh plant. 
Neither lot would eat enough to make any gain, or even hold 
their weight. It would hardly seem that it was lack of capacity 
_ alone that prevented the consumption of more, for, although 
while getting clover containing less water, the consumption of 
total food was similar, yet when pigs were fed mangolds which 
_ contained as large a portion of water (89 per cent), the 
total food consumed for every hundred pounds, live weight, was 


day pane as follows : 


Averace Per Day ror Every 100 Pounps Live WEIGHT. 


ba > ' 1 q f-) i _~ id 

A es 3 fsls |2 |3|/8a| 3s 

Ce “=. oS o|o 4 reece elec * 

q she a a qg u — 3 Bo 
° ° oD 3 Pa Nyse ie © Das gy 
oc og hus oa) On oa aS Ee ne 68 0h 
ee | eyes BEES) FSl ales|es 
eee) ele) 2) eo) a>) | eee 
ad Bol als TMI h ah STOLL a | 23) Soeniae 
= lz |/8ls | 2 | s8|8°/5 |2)s7 cane 

Ay O/H | E/E (EF |e | ole | am 
Ibs. | Ibs. |lbs./ Ibs. | lbs. | Ibs. | Ibs. | lbs. |Ibs, ee 
Lot A.:| June 27 to July 18,.| 5.81 | 6.17 | .52| 5.69 |.7.82 | .62| .45| 1.07 |-.20| 9.1] 421 
Lot B..| June 27 to July 18..| 5.78 | 5.05 | .62| 6.67 | 7.63} .61| .45 | 1.06 |-.35) 9.9) 42.4 — ? 
These same lots of pigs were fed, one with oat and pea forage __ 
and corn meal, and the other with fresh red clover and corn meal, 
The average composition of each food was : * Na 
U0}. VC (tii Uti. | 
Oat and ‘ 
at and pea f j 
forage. Red clover. i 
TAT AT UAE RSP RL GMAT WTR DSN NBD IDS RR TT ag ae 4 . 
Per cent water ..... aL see abit Laie pie Hee ee etal gt sthenats 48 .30 62.70: -@ 
Percent ash). \h.).\i5.'. care a lb\aiiet Stole ah avaeeyae 3.00 Pe Bi) 
Per cent crude albuminoids............000-. 8.89 4. 92) ras 
Per cent crude fibre........ Sip aatens erent Mee 12.36 11 68 ee 
Percent N.-freo, extract: 3.) Okey aes 25.12 16.5B¢. 73 
Per cent fats ..... WOVE RANDY) Sak, Nhe My spe dot 2.38 BWA! ‘| 


The clover was second growth, and, although containing little 
water, was cut in rotation and averaged justin bloom. The oat — tr 
and pea forage was the same as fed to the cattle, only consider- 2 
ably drier. The clover formed 89.6 per cent of the total food and | 
the oat and pea forage 89.3 per cent, and of the water-free food . 
the proportion of coarse fodder was 78.4 and 81.9. per cent, . 
respectively. The following average results from feeding were — 
obtained : 


*The analyses of those foods, which were the same as fed to the dairy f 
stock, were made by Mr. Whalen. 
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July 18 to August 8..... 
July 18 to August 8,....| ...... 


Lot A.. 
Lot B.. 


oy 


With the oat : aid pea forage rated at the value of three dollars 7 


per ton, the increase in weight would be profitable at the prices 


of pork for the fall and winter of 1889 and 1890, but at the prices — 


now holding* would only be profitable with the forage at about 
two dollars per ton. The pigs having clover made sosmalla gain 
that there would be a loss from the corn meal fed, even if the: ~ 


clover was considered as representing no value. 


The same pen (Lot A) was continued on clover for the next uy 
twenty-eight days, and had salt added to the ration at the rate of 


one-quarter of an ounce per day for every hundred pounds live 
weight, and the gain in weight was much better, although not 
profitable unless the clover should be estimated as worth but 
little more than the manure. Lot B, which was fed at the same 
time a closely similar ration without the salt, made a very slow 
and unprofitable gain. 

Two pens of Duroc Jerseys, each containing three sows and two 
barrows, were fed a similar ration at about this same time. These 
pigs were smaller, the average weight for Lot C being 33.1 pounds, 
and for Lot D 33 pounds. The lots, composed of selected indi- 
viduals of two litters, were as near alike as possible. For Lot C 
the clover was 86.7 per cent of the total food, and for Lot D, 86.5 
per cent. Lot C received 0.28 ounces salt per day for every 


~~ 


hundred pounds live weight, and Lot D none. As with the other 


lots, those having salt made the better gain, the contrast being 
somewhat greater. The meager increase without salt was at a 


loss, and the gain made by those pigs having salt, without con- 
sidering the manure, was unprofitable even with the clover rated ° ; q 


at less than one dollar a ton. ‘ 


The results for all the periods during which any clover was fed 


were as follows: 


* November, 1890. 
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156 ' Report oF THE First ASSISTANT OF THE 


In the preceding table are the results from Lots A and B when 
fed for thirty-five days another ration of clover and corn meal, in s 
which clover constituted about 40 to 45 per cent of the 
total food and from 22 to 25 per cent of the water-free 
food. With both these pens the gain was a'profitable one, even 
with clover rated at over four dollars per ton, and with stilla 
slight advantage in favor of those pigs which had a small amount 
of salt. ra 

With these two lots, however, when fed grain alone, the best ia 
gain was made by the lot without sait. They were fed for thirty- pe 
five days “Rex wheat waste,” a by-product for sale in the local 


market, the composition of which was: 
Per cent. 


WICC TORE AME US oe ae RO eed YI EER Men ga cB woe Le ” 
RE AM oA Conie We? Soy pn Ak ARR, Flay PRS | 8:0L aus 
Weide albuminoids.. 0. .s).o... used t eee des. vierverst ea) ia Le i: 
RPE EOE N's atavalccatete a chats id RMR aictaeaO derek aye PAPER, 2,25 oe 
MEET N OS ORLLACE 3): ois n's sy wees doo) see dcky Bama cd abe CMM DIR TA olehe alleed we ae enaeam 66.85 ¢ 
UTS AS MOMMA RDM ARS) SUSAR aa EAM SU ee diac .ciw Seventeen e ai 4.53 a 

a 


The rate of gain would not be profitable except where the 
manure could be saved without any loss. The following results 
were obtained : 


AveraGE Per Day ror Eacnu 100 Pounps Live WEIGHT. 
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Lbs. | Ozs. | Lbs, | Lbs. | Lbs. | Lbs. 
Lot A ...| October 17 to November 21 ...... 2.67 0.9 7.99 2.34 | -+.387 6.32 


Lot B...| October 17 to November 21......) 2.61 0 9.36 2.30 | +.46 5.00 


When the rations for Lots C and D, which had been largely 
clover, were changed to those of which sorghum constituted 
89 per cent the consumption of total food was at once 
sreatly increased, although the amount of water-free food was 
practically the same. With clover, the total food per day was 
8.51 pounds and 8.73 pounds, and with sorghum 13.29 and 13.75 
pounds, respectively. Lot C again received salt at the rate of 


0.24 ounces per day for every hundred pounds live weight. The 
results for each pen were: 
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ton. The gain made by the other lot, although far more rapid 


- mangolds rated so low as one dollar per ton. Lot D, without salt, 


was a profitable one with sorghum rated at two dollars’ 


than with clover, was an unprofitable one at the present a | 
even with sorghum rated at one dollar per ton.’ 
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When these same lots were fed mangolds, the consumption of © 
total food was about the same as with sorghum, the mangolds 
constituting 89 per cent of the total food and about 50 
per cent of the water-free food. The pigs having salt at the rate 
of about 0.2 ounces per day per hundred pounds gave the poorest | 
results, and the increase in weight was barely profitable with 


made a profitable gain with mangolds estimated at three dollars . 
per ton. The average results were as follows :* 


Ue a," 


*TIn later feeding for several weeks during cold weather, when the pigs © 
were older, linseed meal being fed with the mangolds, and a little less salt _ 
per 100 pounds live weight, there was not so much difference between the 
results from the two lots. The difference existing was in favor of the lot 
having salt. The gain made was profitable with mangolds at two dollars 
per ton, not considering the manure. Sugar beets, which contain a much : 
higher per cent of sugar, would doubtless give better results. 
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October 27 to November 24 ..........0.0-e: 000s 


11.15 
12.29 


October 27 to November 24 .............0.,.065 


The mangolds were eaten without waste, wat no other ‘co 
food was. The water-free food required per pound’gainii inswe e 
was less than is usually required from any food, excepting mi 
The amount of water drunk by the pigs having one was, | 
might be expected, very small. , 
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Crude albuminoids...... pen et OA ae ap) 2.98 
Crude fiber. ..... Hay OER PAB RRL Du Aire chant vce Unt ate 5.27 
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as it required then more time oe eating, there was not so great 
opportunity for the stronger animals to get more than their share. — 

The record of increase in weight was kept individually, the ; 
animals being designated by numbered ear-tags, and weighed — 
once a week, and the individual loss or gain was always in accord 
with the general or average results. While the increase of live 
weight may not always be absolute gain of meat, it is approxi- — 
mate and comparable. There can not be much error in compari- 
son of gain resulting from the fact of greater weight of some 
coarse foods being consumed, than of grain, for, with the more 
concentrated food, more water was drunk, so that there was much 
less difference in the total water and food taken. Whatever 
error would exist in this respect, could not have held throughout 
any period. A decrease of total consumption was also often coin- et 
cident with increase in weight. While the proportion of water- 
free food consumed varied much, the actual difference in amount 
for the different periods, was small. The following table 
shows the amounts of total food, water, and of water-free food for 
the different rations : . 
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AVERAGE PER Day FOR 100 Pounps LivE WEIGHT. 


A Ou 3 if 
ie) a res iia 
; ne P=8-) ih 
ay 33 of Ee Ong Visa 
lp 8¢ So | S92 | galt. , 
q aes : E e ete) : 
$s 2 Sra ihioss 
jo) co fe) 
Bs = aS | A . 
Lot A, comfrey 90%, and corn meal............. 5.69| 7.82| 13.51} 1.07 | Without. : 
* Lot B, comfrey 90%, and corn meal .. Sets Git 7.63) | dos20 1.06 | Without. y 
_ Lot A, clover 89%, and corn meal ............... 6.75 | 7.80] 14.55 | 2.87 | Without. 3 
_ Lot B, oats and peas 89%, and corn meal....... 6.37 | 7.88 | 14.25 | 3.32 | Without. ‘ 
PAN 
9 Lot A, clover 87%, and corn meal ............... 6.83 | 9.21| 16.04). 2.98 | With. 
ais i 
Fs Lot B, clover 87%, and corn meal................| 6.62 8.19 | 14.81 2.88 | Without. 
: Lot C, clover 87%, and corn meal ............... 8.51 6.06 | 14.57 3.73 | With. 
Lot D, clover 87%, and corn meal .........-...+. 8.73| 5.25| 13.98| 3.84 | Without. 
Lot A, clover 40%, and corn meal ............... 4,78 8.62 | 13.40 3.23 | Without. 
Lot B, clover 45%, and corn meal ............... 4.93 | 13.72 | 18.65 3.27 | With. 
EON ETAIN te UN cua sae elie emelacveere lh caeOr 7.99 | 10.66 2.34 | With. 
OP WO EALN ose cate neckieues avecenecetce ele 2.61 9.36 | 11.97 2.30 | Without. 
Lot 0; sorghum 89%, and mixture .............. 13.29} 4.10 | 17.39] 3.72) With. 
Lot D, sorghum 89%, and mixture.............. 13.75 3.03 | 16.78 4,17 | Without. 
- - Lot C, mangolds 89%, and mixture .............| 12.55 1.66 | 14.21 2.45 | With. 
an " e 
Lot D, mangolds 89%, and mixture.’ .../i....., 13.83 2.01 | 15.84 2.71 | Without. 


The analyses of two samples of manure, one rather coarse, from 
_ pigs fed ensilage, and the other containing less straw, etc., from 
_ pigs having grain only, were made. The-results calculated to the 
fresh sample with 77 per cent of moisture, which was the average 
4 found, were: 


' With ensilage | &With grain 
ration. ration. 
i Per cent nitrogen:(N) ......... A ead 54 i, 
_ Per cent potash (K, 0). ER SO ehener a nye at ah .73 .O7 
_ Per cent phosphoric acid (P, oy BEAD ci .66 83 


At the 1890 prices of fertilizing materials, the value would¥be 


twenty cents per ton respectively. At this valuation, the solid 
anure for every hundred pounds of pig, live weight, would,be 
orth, on the average, about one dollar and eighty-seven cents 
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Twenty-nine varieties of sorghum seed and two varieties of — 
millet were planted this year. Ten of the sorghums were from 
seed selected in 1889 from the best varieties and canes. Most of — 
the other seeds were received from the Agri-Horticultural — 
Society of Burmah, some from the Botanic Garden, Singapore, — 
some from the Botanic Garden, Strait’s Settlements and three 
from Poona. ( 

None of the new varieties gave sufficient promise to warrant a 
another trial; the new variety of millet grass from Burmah, grow- 
ing about four feet tall, may be of value for forage and will be 
tried again. 

Another millet from Japan (No. 71 of 1889 report) was grown 
this season on two one-twentieth-acre plats, the seed being 
planted May thirtieth and the crop cut September thirtieth. The — 
total yield of green fodder was at the rate of 6.2 tons per acre, 
and 3.6 tons the yield for air dry. It was impossible to estimate 
the amount of seed produced on account of the ravages of English 
sparrows, which also destroy the immature sorghum seeds and 
the wheat, but the portion secured was at the rate of a little over ~ 
600 pounds dry seed per acre. The entire plant, as cut, was 
readily eaten by cattle and swine, but no analysis has yet been 
made of the forage. 

The composition of the seed of this millet indicates that it may 
be a valuable food, especially for poultry, the size of the seeds 
being especially favorable for this use. An average sample, 
unusually dry, showed : 


Percent. 
PNra bom Milas G8 dia uiatp ait Grass hulled ape MRR cata ve nae wage Ae 6.08 
0A RODS Dae a Oe eM Ce ED IRC AUTO GA RSA EON iD So 3.55 29 
PASTS TIMATN OTS 50's saa & Se ee Ree OS at RAN Ge ea a ea 14.56 
GPUS HDT. oe eee as i wee a aoale aman aiel ta eevee Relia xt a pede eet tea 4.70 
INHEPOO OXETACE icici dm eels Ge tatla ee eetele eran aye Sree RLS Aes 66.77 


The more important observations made on the growth of the — 
sorghums are condensed in the following table. As arule, these — 
varieties mature much earlier than the dates here given, for the © 
soil here seems unfavorable to early maturity; varieties which 
have been grown successfully in more favorable localities of — 
Central New York failing repeatedly to mature at this Station. 
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| Al fas of late maturity, this variety has many talnable 
. iaracteristics ; a heavy cane weighing about two and one-half 


the same height; a large per cent of juice rich in sugar, and a 
small light panicle. It is hoped that by selection it may become 
rlier, or that some of its good points may be obtained in 
1ybrids. 
For growing in this State Gale Nos. 6, 8, 9,10, 11 and 72 are 
ecommended, and in especially favorable localities also Nos. 3 and 
‘of the preceding table. 
Owing to pressure of other work at the time the sorghums were 
ipe, it was not possible to make complete analyses of many 
juices, and the cane sugar was determined only by the polariscope. 
The results of the examination of the juices are found in the 
following tabulated form : 
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These results are in accord with those obtained in previous cp 
years, ‘although the seasons have differed somewhat, and an © 
encouraging fact is that no mature cane of any of the better — 


varieties has been found that did not contain a good percentage 
of cane sugar. 
'’ In studies of sugar cane and sorghum soils the observation has 
been ‘made that a good proportion of lime in the soils or in the 
fertilizers applied usually accompanies a good sugar crop. With 
the view of obtaining information on this point, one-half of each 
row of sorghum was top-dressed, as soon as planted, with crude 
precipitated carbonate of lime at the rate of 4,000 pounds per 
acre, and from the arrangement of the rows this made two limed 
strips running across the field with intervening and adjacent 
strips without lime. In regard to yield of cane and time of 
maturity, there was no noticeable difference between the strips, 
and the yield of seed it was not possible to determine. Analyses 
of juices from forty canes (twelve varieties) of like maturity, 
twenty from the limed and twenty from the unlimed strips, showed 
an average of ten per cent more sugar in the canes from the limed 
strips; the average of cane sugar in the one lot being 11.31 per 
cent, and in the other 10.28 per cent. So far as a single experi- 
ment goes, this result is in accord with the idea that an applica- 
tion of some form of lime is of value to the sorghum crop on 
soils that contain little lime or in which the magnesia exceeds the 
lime. Every sample of soil from the Station farm that has been 
analyzed has contained less lime than magnesia, the average in all 
the top soils being'.65 per cent of lime (Ca. O) and 1.21 per cent of 
magnesia (Mg. 0). 
FIELD EXPERIMENTS. 

On field G of the Station farm, an even and level field (see map 

in seventh annual report), the soil of which might be characterized 


as a clay loam with some gravel,* twenty-one adjacent parallel 


strips were staked off, each of an area of one-twentieth acre. 

Oats were sown on this portion of the field, at the rate of 
seventy-seven pounds to the acre, and on alternate strips crude 
chemicals were sown, having thus an untreated strip on two 


* This soil contains only a trace of sulphuric*acid and a small amount of 
lime. 
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es of every strip to which chemicals were applied. The appli- 


“Magnesium sulphate at the rate of.... ..........0.... 1,000 
Calcium sulphate at the rate of.................2. 008: 1,000 
Ferrous sulphate at the rate of........... NTR caval 100 
© Sodium chloride at the rate of................ Rina Saree 500 
Se @aleium carbonate at the rate of, .. 0.0.0. ...0. 05.008 ee 1,000 
meedinm sulphate at the rate of ........5...- 58 fede eens 400 
_ Magnesium sulphate at the rate of...................- 400 
pimerrous sulphate at the rate of ..... 0.000... 50 
Mesodinmehioride at the rate of... le de 240 


After the wet weather in the spring, the whole field was badly 
affected by rust, and no exemption, even partial, could be noticed 
in favor of any of the strips. After a few weeks of drier weather, 
the oats outgrew the effects of rust enough to make an average 
crop. Although there were some differences in yield, they were 
- not great enough to justify any conclusions from one season’s 
trial. The differences in weight per struck bushel of grain, from a 
__ yarious strips, were even less, and no difference could be attributed , 
_ to the influence of the chemicals. The average weight was bs 
but little more than thirty-two pounds to the bushel. The results - 
4 are not given in detail, but if they prove of value in connection ~ i 
_ with future data from field work, will be published. y 


_ -* This work was carried on with the co-operation of Mr. Emery, who 
_. wished to observe any effect on the weight of the grain per bushel. 
4 22 . 


The present chemist entered upon his duties July 12, 1890. ; 
The short time remaining between the beginning of his service 
and the close of the year, has precluded the possibility of com- — 
pleting any line of investigation. The present report is, there- 
fore, mainly a statement of investigations in progress, ane of lines 
of work. newly organized. 


in this report : 


I. Summary of analytical work. . 
II. Analyses of cattle foods used in investigation of breeds of © 
dairy cattle. ; 
III. Analyses of milk of cows used in iiveationlnen of breeds . 
of dairy cattle. f 
TY. Description and data pertaining to butter-work connected 
with investigation of breeds of dairy cattle. 
Y. Analyses of fertilizers. 
VI. Experiments with methods of creaming. 
VII. Investigations entered upon and lines of work planned. 


I. Summary oF ANALYTICAL WoRK. 


From the tables below it can readily be seen how many and — = 
what kinds of substances have been analyzed. The period * 
covered by these analyses includes the thirteen months, extend- ; 
ing from November 1, 1889, the date of the last Bilas to 
December 1, 1890. 

In order to show the very rapid increase in amount of work i 
within the past few months, caused by the development of the — 
work connected with the investigation of various breeds of cattle, 
the analyses are presented in two periods, the first period covering 
eight and one-half months, extending from November 1, 1889, to 
July 15, 1890; the second period covering four and one-half 
months, extending from July 15, 1890, to December 1, 1890: 


*L. L. Van Slyke, Ph. D. 
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Beet ata | CR | opal 
SAMPLES OF Thirteen 
chen | onetalt | ‘Rontha : 
‘ ——_—_—_— EAN SIND 19 USS a PU i RS ea ae Se ER (PRE Sete wate ad i 
PMN EO oP 2 pate roe advice wie eio'e 245 249 494 a 
STE GIRARD St GY CSS Oe eo 5 173 178 
Petibermilk 2... ke ee Sava erent. 65 65 
»4 Butter, .... DR Mee stellen wie ca aystal spots 3 85 SS.ou7 
Mreaule f00ds .......522...-. Pie 26 20 46 wy 
Fertilizers (unofficial)............ 7 21 28 i 
i Hertlizers (control) ......... ..2.| 0.66: pen CCl at (sea 77 wy 
_- Miscellaneous analyses .......... 22 54 76 (a 
_ Microscopical examinations of milk 12 65 77 5 
BR rae ede ais Nk | 320 809 1,129 7) 


| As already stated, the enormous increase of work during the 
_ past few months has been due to the rapid development of the d 
investigation of various breeds of cattle. Inasmuch as this work 
_ will continue to increase for some time yet to come, the necessity 
_ of increasing permanently the number of assistant chemists is , 
evident. Work of the most valuable character must remain 
undone until the present workers are relieved of a part of the 
routine work. 

In the foregoing table the fertilizers described as “ unofficial,” 
refer to such fertilizers as were sent for analysis to the Station by 
_ farmers, while the “control” fertilizers are those collected by 
agents of the Station in accordance with the law making fertilizer 
control a part of the work of this Station. 

A large amount of valuable chemical work done in this labora- 
tory is not included in the above table, but will be found in the 
report of Mr. Wheeler, who has himself performed all the analy- 
tical work required for his investigations. 


II. ANALysEs oF CaTTLE Foops UsEp IN THE INVESTIGATION OF : 
BREEDS OF Dairy CATTLE. 


A general description of the foods, the composition of which is 
given below, will be found in the director’s report. 
_ The chemical work connected with these foods has been mainly : 
in charge of the assistant chemist, Mr. Whalen. 
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III. Anatyses or Mink or Cows vsep In InvesticaTIon oF BREEDS 
b or Datry Carrie. 

3 As regards the chemical work connected with the investigation 
_ of the different breeds of dairy cattle, little could be done, except 
in analysis of cattle foods, until the cows came to milk. The first 
one of the herd dropped calf in February, and in November ten 
were in milk. When the present chemist came to the Station in 
_ July, only two members of the herd were in milk; and the inves- 
tigation could hardly be said to have commenced. Steps were 
soon taken to organize the chemical work so far as it reiated to 
the investigation and to carry it on in as systematic a manner as 
possible. 

; The analytical work represented in the following tables has 
been almost entirely in charge of the assistant chemist, Mr. 
_ Whalen. Mr. R. D. Newton, laboratory assistant, has also been 
efficient in helping to carry out some details of the analytical 
work, in the matter of analysis of both cattle foods and milks. 
_ Inasmuch as it was found to be impossible with the present 
laboratory force to analyze the milk of each cow every day or 
even every week during the whole period of lactation, the fol- 
lowing plan was decided upon as the one most likely to give 
_ satisfactory results: Analysis is made of the morning and 
_ evening milk separately, one day in each week, for the two first 
months of lactation, after which the milk is analyzed on one day 


Se a a ee 


| every alternate week. 

One full period of lactation has been decided upon as the unit 
4 of time to be used in comparing the breeds in regard to milk 
_ production. Any other basis of comparison would clearly be 
q inaccurate and unjust. Since no one cow has yet completed a 
_ single period of lactation, it is impossible in this report to 
"present comparisons or draw conclusions.. Any conclusions 
based on data so incomplete as those presented at this time 
4 would be unreliable and would in all probability be changed by 
_ the complete results. The object of inserting the analyses in this 
4 report is to place them upon record for future reference, and also 
to enable those interested in the work to know what and how 
_ much work is being done. 


Hh oe and pee) of milk, and baler ine 
_ will be carefully studied and the conclusions 
pis ‘sufficient data are accumulated. | 
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: IV. Desorrerion anp Data Perrarninc To Tae Burren Work 
rod CONNECTED WITH THE INVESTIGATION OF BREEDS OF Darry 
Pai CaTTLE. 

This portion of the report will be presented under the following 
heads : ws 
1. Organization of the work. 

. Objects of the work. 

. Description of methods used in creaming, churning, etc. 
. Statement of data observed and recorded. 

. Explanation of tabulated data. 

. Data useful for making comparisons. 

. Details of tabulated data. 


Im OF P & PD 


I. ORGANIZATION OF THE WORK. 


All work connected with making butter from the milk of the 
dairy cattle under experiment had to be organized from the 
beginning, and to this the chemist turned his attention as soon as 

_was practicable after entering upon his duties at the Station. 

It was planned to set milk from each cow on those days on 
which analysis of the milk was made and to make butter from the 
same. Commencing August 18, 1890, the plan has been regularly 
carried out. 

All work connected with making and keeping the records has 
been under the immediate charge and supervision of the chemist. 
The details of creaming and churning have been mainly attended 

to by the Station dairyman. Most of the analytical work and the 
; extensive calculations connected with keeping the records have 
been attended to personally by the chemist. 

Up to December first, eighty-four churnings were made. 


IL Ossects oF THE WORK. 


The first and main object of the work is to study the breed 
characteristics in production of butter. This necessarily involves 
an extended study of the influence of foods upon butter yield as 
regards both quantity and qualtity. 

A study will also be made of the various conditions which 
affect the efficiency of creaming, churnability of cream, etc. The 
plan is to vary the method of treatment from time to time, treating 
the milk of all the cows with uniformity, as nearly as possible, 
and noticing the different effects of variation of treatment. 
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Certain methods of creaming may be found more efficient with — 
some breeds than-with others, as it already seems to appear that 
the cream of each breed has a narrow range of temperature in 
which churning gives the best results, other conditions being the 
same. . . 

Whatever variations may be made in methods, the same method 
will be applied at the same time to the different milks. By 
observing uniformity of treatment and conditions in the work 
justice will have been done to all breeds alike, when the inyesti- 
gation shall have been completed. 

In general, it may be said that the effort will be made to carry 
on the whole investigation in such a way as to throw light from 
every possible direction upon the question of differences of the 
breeds under investigation. 

It may be stated here that the comparative value of the breeds 
as regards cheese-making will be made a subject of study as soon 
as the quantity of milk furnished becomes sufficient to make the 
study practicable. 


IMI. Descriprion or Meruops UsED IN CREAMING, CHURNING, ETC. 


The method first followed, but modified as indicated later, was 
as follows : 

Creaming.— Six pounds were weighed from the morning milk 
and from the evening milk of each ccw. The milk was set in 
Cooley cans, surrounded by ice water, the temperature of the 
water being recorded at intervals sufficient to give an accurate 
idea of the average temperature of the water in the vat. The 
morning’s milk was allowed to remain in the vat twenty-four 
hours, when it was skimmed. 

Churning.— The cream from the morning and evening milks was 
weighed, mixed thoroughly, and was evenly divided, one-half 
being weighed into each of two glass churns, previously weighed. 
The churns hold about one quart each, and are used in the 
“Cherry” test churn, described in the report of this Station for 
1884. The cream was divided for two reasons: First, it was 
desired to churn duplicates; and, second, one churn of the size 
used was insufficient to hold all the cream without being too full 
for efficient churning. 

The cream was ripened and brought to a certain temperature 
for churning. The size of the Cherry test churn is sufficient to 


enable six samples of cream, with duplicates, to be churned at 

- once. After the first churning, variations were made in the tem- 

_ perature of the cream churned to ascertain what range of tem- 
perature was suited to each cream for best results, and this range 
being ascertained it has been approximated in subsequent churn- 
ings. This is the only condition in which uniformity has not been 
adhered to. The comparatively small amount of cream churned 

renders it more sensitive to the influence of the temperature of 
the room, especially if the temperature of the room is much 
higher or lower than that of the cream in the churn, but effort is 
made to control the temperature of the room and hold it at about 
60° Fahr. This is not always easy to accomplish. 

Each churn was removed as soon as the butter granules were 
about the size of wheat kernels. When the churning of the day’s 
samples was finished, the buttermilk was drained from each 
butter, fine wire gauze being tied over the mouth of each churn to 
prevent the escape of small particles of butter. . The butters were 
then washed with cold water until the rinsings were clear, and, 
finally, the churns were wiped dry on the outside and then weighed 
on a balance sensitive to within 100 milligrams (about 1-283 of an 
ounce.) 

_ Sampling butter for analysis— The churns were then transferred 

to the laboratory, the butter was carefully melted, thoroughly 

shaken, in order to incorporate all the moisture on the inside of 

the churn, the duplicates were mixed, again thoroughly agitated, 

and a portion poured into a smaller wide-mouthed bottle and cooled 

to solidity as quickly as possible under a stream of cold water, 

with constant shaking. In no other way can a uniform sample 

of butter be easily secured for analysis. The samples thus 
prepared were then analyzed. 

The foregoing is the plan first adopted, but the following modi- 
fications have been found desirable: (1.) Prolongation of period 
of creaming. (2.) Making correction for loss in handling. 
(3.) Changing the amount of milk used for making butter. 
_ (4) Changing the manner of washing the butter. (5.) Changing 
method of ripening cream. 

(1.) Prolongation of period of creaming.—It was soon observed 
that the amount of fat lost in the skim milk was much larger 
than it should be, and, on special investigation, it was found that 
the twelve-hour creaming was, in most cases, responsible for the 
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loss. Since then the morning milk has been allowed to set thirty 
four hours, and the evening milk twenty-two or twenty-thr 
hours, other conditions being the same. Taking the average 
all the cows for the period during which milk was set twenty-four 
' and twelve hours, and also the average for the period during 
which milk was set thirty-four and twenty-two hours (up to 
December first), it is found that the per centage of fat lost in the 
skim milk was ‘diminished from 21.67 per cent. to 14.34 per cent. | 
of the fat in the milk. The per centage of fat recovered in ne 
cream was increased from 78.33 per cent. to 85.66 per cent.of the 
fat in the milk. The percentage of fat recovered in the butter Ne 
_ for the same period was increased from 69.16 per cent. to 75.92 per 
cent. of the fat in the milk. Practically, then, all the extra fat_ 
recovered in the cream by prolonged setting was also recovered in 
the butter; that is, the churnability of the fat rising lastin the 
creaming was the same as that rising first. sh 
(2.) Correction for loss in handling.—In transferring the cream 
from the Cooley cans to the churns, some cream remains adhering — 4 
to the inside of the can; this amount is weighed and a correction 
is made in the weight of the butter produced to allow for this loss. 
The loss is variable, depending on the thickness of the cream, 
mainly, and so the amount of correction must be determined in 
each case. This amount of loss, though small, is taken into con- 
sideration, since the total amount of cream used is small, and 
appreciable error might be caused by neglect of this precaution. 
Of course the last traces of cream could be removed from the 
Cooley can by rinsing with water, but this would introduce comp- 
lications desirable to avoid in experimental work, and the simplest _ 
as well as the most accurate method has been found to weigh the 
actual loss and make a correction for it. ! 
(3.) Changing amount of milk used.—It was found desirable to a 
change the amount of milk set, since the cream from twelve a 
pounds often makes the churn too full for best results in churning. 
Accordingly, five pounds are set from each milking; and, inthe 
case of cows whose milk is rich in fat, only half this amount can i Es 
be used. In one case churning was prolonged over four hours by | 
trying to churn the cream from twelve pounds of milk in two 
churns. 
(4.) Change in methods of washing butter.—An effort was made to 
work the butter to some extent, but no emcees plan could be 
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_ devised which would not involve some loss of butter. At first, 

_ the butter was washed with cold water ; later, cold brine was sub- 
stituted for this, and still later washing with brine followed by 
cold water was employed. The effect of washing the butter in 
these different ways upon the amount of solids not fat has been — 
f - noted, but no striking uniformity of effect has been observed. 

(5.) Change of method of ripening cream.— About the middle of 
_ October we began to use Boyd’s “starter” for ripening cream. 
: _ The method of ripening by exposing to air in a moderately warm 
_ place proved too uncontrollable for our purpose, since it was 
§ ' desired to have the time of ripening uniform, in order that the 
q creams might all be ready at the same time for churning. The 
4 “starter” has been used since, giving the desired results. No 
increase in percentage of butter fat recovered has been noticed 
: which could be attributed to its use. 

_. Some may suppose that the small amount of milk used for 
making butter is insufficient to give the most satisfactory results. 
The only objection of weight that can be urged is that in using 
small amounts of milk, the loss due to handling will be propor- 
_ tionately greater than where large amounts are used. This 
_ objection might hold good were it not for the fact that every 
_ possible precaution is taken to guard against losses, and where 
loss in handling is inevitable, the exact amount is determined and 
the necessary correction applied to the results. Our experience 
would lead us to believe that the method is even more accurate 
than the usual methods employed in working with large amounts | 
i of milk. 


TV. Sratement oF Data OBSERVED AND RECORDED. 


Following is an outline of the data kept in connection with the 
butter work : 


6 
I. CREAMING. 


1. Milk set. 
a. Date. 
b. Temperature. 
ce. Number of hours. 
d. Pounds. 
e. Per cent. fat. 
f. Total fat. 
26 . 


QQ. Skim-milk. ) 
fe OURS gh He aka Boone Ni 
b. Per cent. fat. BAS Ws 

e. Total fat. ' 


3. Cream. 
a. Pounds. 
b. Per cent. fat. 
ce. Total fat. 


TI. Cuurnina. ni 


1. Conditions. 
a. Cream, sour or sweet. 
b. Temperature during churning. 
ce. Time of churning. 


2. Buttermilk. 
a. Pounds. 
b. Per cent. fat. 
/ e. Total fat. 


3. Butter (unsalted and unworked). 
a. Pounds. 
b. Total fat. 


IIT, Borrer. 


1. Composition. 
a. Per cent. water. 
b. Per cent. fat. 
e. Per cent. solids not fat. 
d. Per cent. volatile fatty acids. 
e. Iodine equivalent. 


2. Physical properties. 
a. Specific gravity. 
b. Melting point. 
ce. Viscosity. 
d. Index of refraction. 4 


TV. GENERAL DERIVED DATA. 


1. From 100 pounds of milk. ist 
a. Pounds of fat in milk. 
b. Pounds of fat in skim milk. 
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ce. Pounds of fat in cream. 

d. Pounds of fat in buttermilk. 

e. Pounds of fat in butter. 

f. Pounds of butter containing 85 per cent butter-fat. 


2. Yield of butter. 
a. Pounds of milk required to make one pound of butter. 
b. Milk yield for one day. ; 
ce. Pounds of butter from milk of one day. 


3. Fat recovered and lost. 
a. Per cent of fat recovered in cream. 
b. Per cent of fat lost in skim milk. 
ce. Per cent of fat lost in buttermilk. 
d. Per cent of fat recovered in butter. 


VY. MICROSCOPIC DATA. 


1. Fat globules. 
a. Relative number. 
b. Relative size. 


All the foregoing data have been recorded regularly except 
those pertaining to the physical properties of butter, to volatile 
fatty acids and iodine equivalent. These data will also be 
observed and studied as soon as the laboratory force is sufiiciently 
increased to allow time for the work. 

It is believed that such data, representing carefully conducted 
work, will prove exceedingly valuable in enabling conclusions 
regarding dairy problems to be drawn, which will be of general 
interest and value to dairy interests, in addition to the special 
objects of the investigation. 


V. EXPLANATION OF TABULATED DATA. 


The data connected with the butter record of each cow are 
arranged in four separate tables. While the general nature of 


each table can readily be seen at a glance} certain data may need 
explanation, in order that they may be clearly understood and 


their relations appreciated. 

In order to render comparisons easy according to period of 
lactation, the number of weeks each cow has been in milk is 
placed in a column at the left. The columns are also numbered 
in Roman numerals across the top from left to right, in order 
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that the same data in the corresponding tabls of different cows 
may be more readily found and compared. eae 

Table I embraces the most important data connected with the 
processes of creaming and churning. In column XIII the 
“Butter, unsalted and unworked,” is the butter as it comes from — 
the dairy to the laboratory for analysis, prepared as already — 
described. The other datain Table I require no further explana- — 
tion than that which has been given already under “ Description a 
of Methods, ete.” iN 

Table II contains a statement of me chemical composition of — 
the “ Butter unsalted and unworked,” giving the percentages of — 
the three chief constituents, “ Fat,” “ Solids not fat,” and ‘‘Water.” 
The “Solids not fat” consist almost entirely of caseine as a result 
of the method of washing the butter and not salting it. During 
a part of the month of October, when the butters were washed 
only with brine, the “ Solids not fat” contained considerable salt 
in addition to the caseine. 

Table III follows the course of the fat in the milk through the 
operation of creaming and churning to the butter, stating the 
number of pounds of fat in 100 pounds of milk, the number of 
pounds of this fat recovered in the cream, lost in the skim milk 
and in the buttermilk, the number of pounds of fat recovered in 
the butter, and the number of “pounds of butter containing 85 85 
per cent butter-fat;” also, under “ Yield of butter,” the number 
of pounds of milk and cream required to make one pound of | 


butter, and the number of pounds of butter produced by the — 


milk of one day. 
The only point that needs attention is regarding the meaning of 
the data in column VII, “ Pounds of butter containing 85 per cent 
butter-fat.” The butters, as they come from the dairy, contain 
amounts of butter-fat and water which are very variable. By 
examining the data in Table II, in case of each cow, it will readily 
be seen to what extent different butters, treated practically in the 
same manner, may différ in regard to the amount of water and 
butter-fat contained in them. For example, taking the extreme 
cases, the lowest amount of water contained in any of these — 
butters is 14.05 per cent., the highest being 48.97 per cent. These — f 
same butters contained butter-fat to the extent, respectively, of — 
85.21 per cent. and 50.73 per cent. To compare with one another — 
butters differing so widely would clearly be extremely inaccurate — 
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wellas unjust. The only rational way to compare butters, 
where strict accuracy is required, is to reduce them all to the 
same content of butter-fat, for it is this that gives butter its food 
value, and, other things being equal, its commercial value also. 
: This, of course, involves an accurate analysis of the butter. 
‘ Since butter, on the average, contains, or should contain, 85 per 
cent. of butter-fat, this has been adopted as the standard to be 
used for comparison in this investigation, and all calculations in 
Tables III and IV are based on this standard butter. Thus, the 
i butter in Table IIT, columns VIII, IX and XI, is in every case 
_ butter containing 85 per cent. butter-fat. 
’ The amount of standard butter, or butter containing 85 per 
cent. of butter-fat, is ascertained by calculating from the amounts 
_ of butter given in Table I, column XIII, the composition of which 
is ascertained by analysis, the exact equivalent in butter 
"containing 85 per cent. butter-fat. 

Table IV, containing the “ Percentages of Fat recovered and 

lost,” is derived from data contained in Table III. It states, in 
parts per hundred, what part of the fat in the milk is recovered 
in the cream, and what part is lost in the skim milk; also what 
part of the fat in the milk is lost in the buttermilk, and what is 
recovered inthe butter. If there were no loss of fatin the handling, 
and if analyses were absolutely correct, the numbers in columns IV 
and V, in Table IV, would just equal the corresponding number in 
column II; that is, the fat lost in the buttermilk added to the fat 
recovered in the butter would just equal the fat recovered from 
the milk in the cream. In actual practice, this can not be realized, 
owing to the two possible sources of loss mentioned. The 
“churnability” of fat in milk is the same thing as the “Fat 
recovered in Butter,” in column V, Table IY. 

In Table IV, column VI, the “ Ratio of Fat in Milk to Butter,” 
refers to the amount of butter produced compared with the 
amount of fat in the milk, and is found by dividing the amount of 
butter produced by the amount of fat in the milk of a definite 
quantity of milk, expressing the results on the scale of 100. For 
example, the number of pounds of fat in 100 pounds of a cow’s 
milk is 6.02; from 100 pounds of this milk are made 6.13 pounds 
of butter. The ratio of fat in milk to butter is 6.) 3, divided by 
6.02, multiplied by 100, which gives us the ratio of 102. 
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Since the butters are all reduced to one standard content o 
butter-fat, the numbers in Table IV, column VI, expressing the 
ratio of fat in milk to butter, are proportional to the numbers 
contained in column V, expressing the “‘ churnability” or per cent 
of fat recovered in butter. 

*In general, the data of Table IV may be said to express sia 
efficiency of each cow’s milk as regards creaming and butter-— 
making, independent of the absolute amount of fat recovered. 
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In the tables presented below, certain data have been recorded _ 
and arranged with a special view to enabling one to make fair ~ 
comparisons of the butter production of one cow with others. 
As in the case of the milk production, the members of the Station 
withhold comparisons and conclusions until one full period of 
lactation has been completed. But if any one wishes to make 
such comparisons from the data at hand, it may not be outof — 
place to suggest the lines of comparison, in order that the data — 
may not be interpreted to indicate what they do not and were not 
intended to mean. 

For general purposes of comparison of the butter production of 
one cow with that of others, Tables I and II will not be found 
serviceable. Column XIII, in Table I, is particularly to be 
avoided in making such comparisons, since the amounts of butter 
recorded there contain varying amounts of butter-fat, as has © 
already been pointed out. 

The most useful data for making comparisons of record will be © 
found in Table III, column VI, stating pounds of fat in butter — 
from 100 pounds of milk; column VII, giving pounds of butter — 
containing 85 per cent butter-fat, from 10U0 pounds, of milk ; | 
column VIII, containing the number of pounds of milk required — 
to make one pound of butter; column XI, stating the number of © 
pounds of butter produced from the milk yield of one day. 

For general comparison, where the efficiency of each cow in 
regard to creaming and butter-yield is desired, rather than the 
absolute amount of butter made, Table IV will be found useful. 

In every case, in making comparisons between different cows, 
the same week of lactation should be used; this is found in the — 
first column at the left. 
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_ Report oF THE CHEMIST OF THE 


. . Burrrer REecorp — JERSEY — GILDERBLOOM. 
. TABLE IV. Oa 
_ Percentages of Fat Recovered and Lost. 


Per pea Per cent. | Per cent. 


‘ Per cent. 
Be. NUMBER OF WEEK OF of tat i ee AE eee oe eet 
Be ey)" LACTATION, recovered : recovered} mil 
Bhi in cream skim butter- | in butter : 
: milk. milk. i ~ 
Ue Th III, IY. V. 
Tiftas py cA CePA RRL RS LAE 93.28 6.72 2.19 85.60 
SRE SP RRR 89.85 10.15 3.04 82.23 
ROMP TAMAR WaT III at CR Lg 95.01 4.99 2.33 89.18 
ARPA sc ineRt eae ow a PREY Ns Pe Wg at 94.38 5.62 2.49 85.80 
kd WL TRS A a SE 96.56 3.44 0.76 90.63 
Bee Ob So cat a Vy Nae 92.22 7.78 1.05 87.63 
TNR RLS Secs NM Me Uy 96.91 3.09 1.16 91.71 
“07 T ALN A Re Dae 97.21 2.79 0.79 91.68 
eNews tes NA 98.24 1.76 1.41 84.51 
TU ea Om cle Se ae a SMT 92.21 7.79 1.23 90.16 
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‘i VY. ANALYSES OF FERTILIZERS. 


H are indicated in the summary of analyses as “ unofficial,” because 
the Station, as a fertilizer-control, assumes no responsibility for 
such samples, and simply sends its report to the individual 
interested. Such analyses are not published, as a rule. t , 
bi Organization of chemical work of fertilizer-control— The mos 
i important analyses of fertilizers are those connected with the wo 
i of the Station as a fertilizer-control, in accordance with the ferti- — 
. lizer law passed in May, 1890. One of the first duties assigned . 
| the chemist after his connection with the Station was the organi 
zation of the chemical work necessary to carry out the provisio 
: of the law. 


i As the regular laboratory accommodations of the Station we oe 
he already hardly sufficient for the previous work of the Station 


rooms were secured at 129 Exchange street, Geneva, and fitted up 

for temporary use as a laboratory. Two assistant chemists, W. I. 

Tibballs Ph. C., and R. B. Armstrong, Ph. C., were placed in 
RP sensries i 


aN te, 
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q nash : 
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he fall aah aad 
further details at ae with this work, and for discussion’. ; 
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Composition of fertilizers as guaranteed by manufactur ers 
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REsvtts oF ANALYSES OF COMMERCIAL FERTILIZ 


Locality 

Trade nameor Agent taking 

MANUFAOTURER. Brand? ijmsrinher para sample. 

Allentown Manufacturing Oo.,} Lehigh phos-| Attica. E. F. Dibble.| _ 618 
Allentown, Pa. phate. i 

Armour & Co., Chicago, Ill. Dried blood. Syracuse. F. E. Dawley. 


Bowker Fertilizer Co., Boston and} Ammoniated| Livonia Sta- 
New York. dissolved! _ tion 


Bowker Fertilizer Co., Boston and| Hill and drill. | Canandaigua) J. L. Colvin.. 
New York. East Avon. E 


Bowker Fertilizer Co., Boston and| Stockbridge] Syracuse. F. E. Dawley. 
New York. for roots. 


es Fertilizer Co., Boston and} Stockbridge} Syracuse. F. E. Dawley. 


Dibble. 


bone phos-!| East Avon. E, F. 
Delhi. J.W. McCann 


phate. 


ty 
=) 
— 
ion 
ao 
—_ 
® 


Delhi. J. W. McCann 


| 


New York. for vines. 

Bowker Fertilizer Co., Boston and| Super-phos-} Syracuse. F. E. Dawley. 
New York. phate. 

Bowker Fertilizer Co., Boston and| Sure crop. Canandaigua| J. L. Colvin.. 
New York. Livonia Sta-| E. F. Dibble. 

tion. 
Geneseo. 
ahead Fertilizer Co., Boston,} Alkaline bone.| SenecaCastle| J. L. Colvin. 
ass. 

Bradley Fertilizer Oo., Boston,| Ammoniated| Canandaigua) J. L. Colvin. 

Mass. dissolvyed| Victor. E. F. Dibble. 
bones. Lima. 

* Mt. Morris. 

iene Fertilizer Co., Boston,| Dissolved bone! Blood’s Depot| E. F. Dibble. 

ass. 

Bradley Fertilizer Co., Boston,| Dissolved bone} Penn Yan. J. L. Colvin. 
Mass. with potash. 

Bradley Fertilizer Co., Boston,| Eureka super-}| Avon. E. F. Dibble . 
Mass. phosphate. 

Bradley Fertilizer Co., Boston,) Farmer’s new] Canandaigua) J. L. Colvin. 
Mass. method. 


J Guaranteed 
Found. - 


"4 Guaranteed 


- Guaranteed 
Found. 


- QGuaranteed 
Found. 


Mi ‘Quaranteed 


Found.” 


- Guaranteed 


_ Found. 


NITROGEN. 


Deter- 


mined as 
nitrogen. 


12.76 
13.08 


1.65 to 2.50 


2.10 


2.5 to 3.30 


2.66 


3.30 to 4.10 


3.16 


Guaranteed|.......... S 
Found. 


Guaranteed 


Found, 


Guaranteed 
ound. 


Guaranteed |1.65 to 2.50 


Found. 


3 Wy PI \ 
Guaranteed 


Found. 


- Guaranteed 
Found. 


Guaranteed |. 


Found. 


eS 


oan 0.83 Po 1.65 
7 -50 


ound. 


0.83 to 1.65 


1.05 


Se oy 


see eee eeee 


2.03 


83 to 1.65 
18 


Equivalent 
to ammo- 


2to3 
2.54 


2.50 to 3.50 
2.70 


eee eseeees 


2to3 


1to2 
1.44 


1to2 
1.82 


PHOSPHORIC ACID. 


Available. 


tees ee eesene 


wees ee eessee 


7to8 
9.66 


10 to 12 
10.31 


8 to 10 
8.78 


11 to 15 
10.54 


12 to 15 
14.75 


8 to 10 


8 to 10 
9.19 


Insoluble. Total. 


10 to 12 
11.70 


10 to 12 
11.52 


ewreeccessas 


11.13 


8 to 10 
11.51 


Potash, 
soluble in 
water. De- 
termined as 

potash. 


seeeseeseses: 


seeeecesesoe- 


12 to 14 
11.89 


10 to 12 


11.62 


12 to 16 
12.53 


1to2 
1.99 


8 to 10 
11.45 


1 to2 


13 to 16 
1.05 E 


1 to2 


11 to 12 
10.02 


2.40 to 3.50 
2.52 


1 to2 
1.81 


—_——— 


sees cesecece 


2.15 to 3.25 
43 


MANUFACTURER. 


Bradley Fertilizer Co., Boston, ame 


Mass. 


Bradley Fertilizer Co., Boston, 


Mass. 


‘Trade’name or 


Lomeli. 


brand. was taken. 


ground| Attica. 
one. 


Niagara phos-| Lima. 
phate. 


where sample ; 


Agent taki 
sample. — 


E. F. Dibble. 


Bradley Fertilizer Co., Boston, 


Mass. 


Bradley Fertilizer Co., MW sheni 


Mass. 


Bradley Fertilizer Co., Boston, 


Mass. 


Chemical Company of Canton, 


Baltimore, Md 


wae gts Guano Co., Baltimore, 


Bradley’s pat-| Milo Center, 
ent super-| Victor. 
phosphate: | Moscow. 


Potato fertil-| Delhi. 
izer. 


Bradley’s sea Ganandaiena J. L. Colvin. 


fowl guano. 


Dissolved bone} Lyons. 
phosphate. | Weedsport. 


Oriole alkaline} Lima. 


J. L. ae ve 
E. F. Dibble. | — 


J.W.McCann.| % 


F. E. Dawley. 


pf ee 


eae Dryer Oo., Cleveland, 


hio. 


‘Cleveland Dryer Co., Cleveland, 


hio. 


Crocker Fertilizer and Chemical 


Co., Buffalo, 


Crocker Fertilizer and Chemical 


Co., Buffalo, N. Y 


Crocker Fertilizer and Chemical 


Co., Buffalo, N. Y 


Ohio seed} York. 
maker. 


Square bone. | Hamburgh. 


a 


Ammon iated| Hart Lot. 


bone super- 
phosphate. 


C. J. Fenner. 


F. E. Dawley. 


Dissolved bone} Hopewell. 
black. 


Queen city} Delhi. 
phosphate. 


Davidge Fertilizer Co., New York 
City. 


E. Frank Coe, New York City. 


Wheat andj|Blood’s Depot 
corn com- 
pound. 


\ 


Alkaline bone.| Caledonia. 


E. Frank Coe, New York City. 


E. Frank Coe, New York City. 


Ammoniated| Wyoming. 
bone super- 
phosphate. 


Gold brand ex-| Orient, L. I. 
celsior guano. 


E. F. Dibble. | 601 


J. L. Colvin. 


J.W. McCann} © 409 


E. F. Dibble. 


i. F. Dibble. 


G. E. Aldrich. 


__- NrvrRoGEn. 


Deter- 


mined as | 


| nitrogen. 


1to2 
1:37, 


, 


Peaches tied 
F 


Guaranteed |1.25 to 2.05 
Found. 1.10 


. 


- Guaranteed | 2. 50 Ho 3.25 
Found. 74 


 @uaranteed | 2.90 to 3.70 
By Found. 2.91 


Pecaranioed 0.83 to 1.65 
Found. 1.15 


\ 


Guaranteed 


1 to 1.50 
Found. 1.09 


Pr aaisea ng ua ee 2.00 
Found. 


‘Guaranteed | 2.50 to 3.25 
Found. 3.20 


Equivalent 
to ammo- 


1.20 to 2.40 
1.66 


2.50 to 3.50 
2.34 


2.50 to 3.50 
2.61 


2.5 to 3.5 
2.29 


3.5 to 4.5 
3.58 


1.20 to 1.80 
1.32 


—— 


2 to 2.50 
2.33 


Available. 


8 to 10 
10.17 


9 to 10 
9.29 


8 to 10 
10.41 


12 to 14 
11.65 


10 to 11 
10.14 


10 to 12 
11.62 


PHOSPHORIC ACID. 


Insoluble. Total. 


21 to 23 
22.98 


8 to 10 
10.83 


10 to 12 
11.63 


11 to 12 
10.02 


10 to 12 
12,22 


14 to 18 


8 to 10 
9.27 


8 to 12 
9.70 


15 to 18 


‘Potash 
soluble in 
water. De- 

termined as 


te meeeccessce 


a 


1 to 1.60 
1.30 


1.50 to 2.50 © 
2.20 


3.20 to 4.30 
3.45 


—s 


1.5 to2.5. 
2.53 


9 to 12 
10.94 


8 to 10 
10.50 


11 to 14 
12.28 


1.60 to 2.15 
, 1.94 


1.10 to 1.60 
1.84 


ps \ 
fi j 
“4 
fs 


MANUFACTURER. 


E. Frank Coe, New York City. 


E, Frank Coe, New York City. 


Farmers’ Fertilizer Co., Syracuse, 


. . 


Trade name or 
brand. 
Red brand ex- 
celsior guano. 


XXV_ammon- 
iated bone su- 
per-phosphate 


Empire guano. 


Loeality 
where sample 
was taken, 


Agent taking | 
sample. | S 


cee A SUD be 


Orient, L.I. | GE. Aldrich} 50 


Benton Cen-| J. L. Colvin. 
ter. 


ee a Ey a a 


Farmers’ Fertilizer Co., Syracuse, 


Farmers’ Fertilizer Co., Syracuse, 


——. 


Reaper brand. 


Standard am- 
moniated 
bone — phos- 
phate. 


Farmers’ Fertilizer Co., Syracuse,| Standard am-| DeWitt. F. E. Dawley. 
INGEN: moniated 
bone’ phos- Cha 
phate, spec- uel) 
ial formula. ii 
nag — | | | A | 
Great Eastern Fertilizer Co., New) Universal | Caledonia. E. F. Dibble. 325 
York City. plant food. ‘ a 
eae) A a a 
Great Eastern Fertilizer Co., New) Wheat special.| Caledonia. E. F. Dibble. 
York City. 
Listers’ Ag’l Chemical Works,| Ammoniated| Stanley. J. L. Colvin. 188 
Newark, 5 dissolved th 
bone. ; 
Listers’ Ag’l Chemical Works,| Dissolved bone} Weedsport. J.L. Colvin. | 48, 70 
Newark, N. J. black. E, Bloomfield! F. E. Dawley. 255 fe 
ata WPS ERUSscee ECU 
Listers’ Agi. Chemical Works,| Dried blood. Weedsport. | F. E. Dawley.| 47, 13° 
ewark ae) 
‘ tet 
—_— —__ 
Listers’ Ag’l Chemical Works,| German potash| Weedsport. | F.E. Dawley.| 46, 6 wae 
ewark, N. J. salts. ea 
‘i 
Listers’ Ag’l Chemical Works,| Perfect fertil-| Geneseo. E. F. Dibble. 349 
Newark, N. J. izer. 4 
Listers’-2Ag’! Chemical Works,| Standard su-| E.Bloomfield| J. L. Colvin. 254 
Newark, per-phosphate| Penn Yan. E. F. Dibble. 280 
of lime. Geneseo. 348 


DeWitt 
DeWitt 
Shortsville. | J. L. Colvin. 
Penn Yan. E. F. Dibble . 


N. Bloomfield 


NITROGEN. 


Deter- 
| mined as 
nitrogen. 


|| 3.30 to 4.10 


4.13 


0.83 to 1.23 


. 


eeee ee teeee 


1, ed to 2.50 
1.54 


- Guaranteed 


1to 1.65 
Found. 1.49 


1.65 to 2.05 


1.32 


1.80 t02.05] 2.2 to 2.5 
a) 39 


as Guaranteed 


Found. 


Guaranteed 8. ae 10.70 
14 


Found. 


_ Guaranteed 
Dy found. 


- Guaranteed | 2.35 to2.70| 2.85 to 3.25 
) 2.77 3.36 


Equivalent 
to ammo- 
nia. 


Available. 


7to9 


4t0 5 
02 9.27 


5. 


1t01.5 
0.85 


2to 3 
1.87 


9 to 11 
9.05 


1to2 
2.09 


8 to 10 
8.08 


1to2 
0.99 


1.25 to 2 
1.82 


2 to 2.50 
1.60 


8 to 12 
8.81 


8 to 12 
8.71 


——-s 


9 to 10 
9.28 


13 to 16 
10 to 18 


1.20 to 2 
2.66 


10.50 to 12 
10.82 


10 to 12 
9.52 


PHOSPHORIC ACID. 


Insoluble. 


1to2 


Total. 


10 to 12 
9.79 


10 to 12+ 
12.08 


11 to 13 
9.59 


10 to 12 
9.02 


10 to 12 
10.16 


10 to 12 
9.86 


10 to 12 


12 to 15 
9.97 


Potash 
soluble in 
water. De- 
termined as 
potash. 


6toT7 
5.65 


1.50 to 2.25 
1.60 


2.15 to 3.26 
4,07. 


———s 


4.30 to 5.40 
5.23 


3.25 to 4.30 
4.70 


2.15 to 3.25 
2.86 


1.90 to 2.70 
2.35 


1.60 to 2.70 
2.78 


1.5 to 2 


1.50 to 2.50 


1.50 to 2 
2.53 


Locality 


vig Trade name or], 
MANUFACTURER ~~ | where sample 

Pi ae a was taken. 
Nhe i) | Listers’ Ag’l Chemical Works,| Success. Penn Yan. 

i Newark, N. J. Dundee. 

‘ East Avon. 
Bee j Caledonia. 
be SSUES qa Payee 
me, _ Frederick Ludlam, New York City.) Cereal brand. | Wyoming. 
ng | 

ait . 
i Frederick Ludlam, New York City.| Sickle brand. | Wyoming. 


Maryland Fertilizer and Manu- 
facturing Co., Baltimore, Md. 


Maryland Fertilizer and Manu- 
facturing Co., Baltimore, Md. 


C. Meyer, Jr., Maspeth, L. I. 


C. Meyer, Jr., Maspeth, L. I. 


Superior super- 


Alkaline bone.| Lima, 
Mount Morris 


Mount Mor- 
ris. 


Linden super- 
phosphate. 


Acme __ potato 
fertilizer. 


Stanley. 
phosphate. 


1G --- Michigan Carbon Works, Detroit,) Homestead| Penn Yan. 
att i" Mich. ° super-p ho s- 
if phate. 
a. Wek: 

nd | 
+ Michigan Carbon Works, Detroit,;, Homestead) Livonia Sta- 
: Mich, P tobacco grow-| tion. 
) er. 
( Michigan Carbon Works, Detroit,} Jarves drill) Castile. 
f Mich. phosphate. 
Ry) dr 
if H. 8. Miller & Co., Newark, N. J. Ammoniated) Hopewell. 
} ( dissolved 
‘ bone. 
a 
yy H. 8S. Miller & Co.,{Newark, N. J. Bone and pot-| Penn Yan. 
x ash. Geneseo. 

Milsom Rendering and Fertilizer| Buffalo guano.| Rushville. 
Co., East Buffalo, N. Y. 
Milsom Rendering and Fertilizer| Erie king. Geneseo. 

\ Co,, Hast Buffalo, N. Y. 
} Milsom Rendering and Fertilizer) Wheat phos-| Phelps. 


Co., East Buffalo, N. Y 


phate, 


i ay 
he 


Agent takin 


Aquebo gue, 
tot 


J.L. Colvin. | 176 


EK. F. Dibble.| 


J. L. Colvin. 


g 
sample. | 


J. L. Colvin. 


J. 4. Colvin. 


? 


Dy ‘oe ) 


J. L. Colvin. 
345 


K. F. Dibble. 


J. L. Colyin. | 


NITROGEN. PHOSPHORIC ACID. Potash 


Bom ble an 

Deter- | Equivalent water. De- — 
minedas| toammo- | Available. | Insoluble. | Total. suns ee 
nitrogen. nia. Pp : 


ranteed 1.00 to 1.65 1.25 to 2.00 10.50 to 12 BA, Sve a K 1.60 to 2 
afters) Mts akOg 9.53 Ole ; A 


10 to 12 1to3 10 to 14 
9.57 1.60 11.06 


| | ee 


11 to 15 1to3 12 to 18 
10.94 HO S208 y 


10 to 15 
Ci Rae 10.96 


atfaiar al efeletacatee 10 to 13 


i Guaranteed 18 2 to 1.65 
Ni Found Biya .92 


- Guaranteed |1. > to 2.60) 2.25 to 3.15 See eee 1.50 to 2 
Found. 94 ae Pe : ; , 1.77 


‘ 


_ Guaranteed 3.60to 4.80} 10to 11 ye 4 3.50 to 4.00 
Found. j 3.70 12.06 Sb 3.24 


iaueenteed: nb si wa 1.65} 1.25 to2 8to 9 2to38 10 to 12 0.27 to 0.54 
- Found. 1.60 9.93 1.40 11.34. 1.54 


Guaranteed |1.85 to 2.05} 2.25 to 2.5 9 to 10 1.5 to 2.5 10 to 12 2.5to3 
Found. 1.78 2.16 8.88 1.38 10.26 3.42 


Guaranteed , ; 10 to 12 yscubadamenae 
Found. ay 4 : 10.76 


Guaranteed |1. oo to 2.50 7 toll 10 to 15 
Found. 84 8,22 ; 9.98 


Guarantesd 0. ee HD 1.65 8.45 to 10.45 12.45 to 15.45] 
‘ound. ‘ 9.80 L 12.70 1.40 


8 to 10 10 to 13 2to3 
7.79 a 10.21 3.67 


nae 


Locality 
where sample 


Neaae taki ng ii 
was taken. | — 


Trade name or 
MANUFACTURER. : aS seer 


rand. 


Soluble Pacific} Stanley. 
guano. Durhamville 
Seneca Castle 


Ti: Oban 


Pacific Guano Co., Boston, Mass. 


\ 


Quinnipiac Co., New London,} Climax phos- Spee eng ay 
Conn. phate. field. 


Sheldon Bros., Weedsport, N. Y. paaeoes com-| Weedsport. | F. E. Dawley. 
pound. 


J. L. Colvin. 


paar Fertilizer Co., Boston,| Stand’rd guano} Avon. E. F. Dibble.| — 
ass. 


ee: Stewart & Co., New York] A No.1. Durhamville.| J. L. Colvin. 
y. 


ii Wir D. Stewart & Co., Boston,|/Nobsque guano) Stanley. J. L. Colvin. 
ass. 


hh Walker FertilizerCo., Phelps Junc-| Ammoniated/ Rushville. J. L. Colvin. 


tion, N.Y. | phosphate. 
Williams &! Olark Fertilizer Co,.|) Royal bonée| York. E. F. Dibble. 
‘ae Now York,City. phosphate. 
4 Ba 
xi Zell Guano Co., Baltimore, Md. Zell’s econo-| Cheshire. J. L, Colvin. 
mizer. Stanley. 


COUP. 


_ NITROGEN. PHOSPHORIC ACID. Batak nies 
ay GAT Tel RRO TAO RAR ATAU EO Tag Lecter Bo 

_ Deter- | Equivalent| | water. De- 
mined as| toammo- | Available. | Insoluble. Total. | ter ce cai} 
nitrogen. nia. potash. 


2.05 to 2.85] 2.50 to 3.50 8 to 10 11 to 14 1.50 to 2.50 
2.36 2.87 10.16 11.46 2.68 — 


/ 
9 


0.83 to 1.65 1to2 9to10 | 1to2 11 to 12 
OAR ie 1.67 10.43 0.95 11.38 


0.60 to 1.20] 0.75 to 1.50 5 to7 2to3 7to9 
0.72 0.88 5.18 0.31 5.49 


1to2 8 to 12 2to38 10 to 15 
1.12 1 7.86 5 11.68 


1,25 to 2 | 1.50 to 2.40 9to ill 
1.32 1.60 e 5 


tuaranteed | 1.15 to 1.65 1.4 to 2 
found 1.10 1.32 


Guaranteed] 1.65to 2.50} 2to3 ‘ ADs: cop iA 
found. 1.78 2.17 f 10.67 


> 


Guaranteed 0.88 to 1.65 8 to 10 
52 f ; 


Found. 10.12 


0.83 to 1.65 1to2 9 to 11 2 to 3 11 to 14 
1.23 10.86 1.28 12.14 
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VI. EXPERIMENTS WITH “METHODS OF CREAMING. 


and new ones are constantly being suggested, the purpose of — 
which is to secure a more complete separation of the fat in the 
milk from the larger bulk of milk serum. The great variety of 
methods of creaming in actual use indicate a rather chaotic 
condition of mind in regard to the whole subject. ee 
The experiments with methods of creaming, which are worthy 
of being called really scientific, have, for the most part, been very _ 
fragmentary. The result is that our knowledge of creaming 
methods is made up of fragments; a little has been done here, __ 
and a little there, and the results of different fragments often lead 
to contradictory conclusions. 
In view of the unsatisfactory state of our knowledge regarding 
the true comparative value of methods of creaming, it has been 
proposed to carry out at this Station an extended investigation of 
the different methods of creaming in use. By making the experi- — 
ments as exhaustive as is practicable, by planning and carrying _ 
them out under one management, by observing every precaution _ 
necessary to make the investigation practical and thoroughly scien- — 
tific, it is hoped that consistent results may be reached, which 
shall serve to show the true value of the methods dealt with. 
It is not proposed until later, probably in a bulletin, to discuss 
the nature of the process of creaming; but all know the very 
complex nature of the process and the marked influence exerted 
by slight variation in any one of many conditions; but these diffi- 
culties make the problem all the more worthy of the most careful 
treatment it can receive. 
After the most efficient methods of creaming have been deter- 
mined, then it is proposed to compare these with reference to 
efficiency in producing butter; for, as a rule, creaming is merely 
for the purpose of butter production. 
Plan of Experiments with Creaming by Dilution— Since the — 
practice of diluting milk with water for creaming has recently 
been attracting some attention, it was decided to take up this 
method as the first one for investigation. Work was begun 
early in September, but as the other Station work would permit 
only one set of experiments each week, the investigation has not 
progressed rapidly. However, the work will, from this i o aN 
be more rapidly pushed. 


: he plan of carrying out the experiments. 
_ The experiments, according to the original plan, are divided 


yt ee description of the work done will give a definite idea of 


Series I. 


In the first series the milk is set in Cooley cans under the fol- 

lowing conditions : 

1. Ten pounds of milk, undiluted, are set in Cooley vat in cold 

water. 

_ 2. Ten pounds of milk, undiluted, are set in open room. 

3. To eight pounds of milk, two pounds of water at 35° Fahr. 
are added, making a mixture of ten pounds, containing twenty per 
cent of added water. Set in Cooley vat in water. 

_ 4, The same as the preceding, except set in open room. . iol 

5. Same as 3 except the water added is at 130° Fahr. 

6. Same as preceding except set in open room. 


Series IT. 


In the second series the conditions regarding dilution are the a 
same asin SeriesI. All are set in Cooley cans in vat in cold Mi 
water, 1, 3 and 5 creaming twelve hours, and 2, 4 and 6 creaming ;: 
twenty-four hours. 


Series ITT. 


In the third series, the conditions regarding dilution are the if 
same as in preceding cases. 1,3 and 5 are set in Cooley cans 
in vat of cold water, while 2, 4 and 6 are set in shallow pans in 
. 4 _ open room, for thirty-six, hours. 


a | Series IV. i 
The conditions of dilution observed in preceding series are the a 
_ same in this series, All are set in open room, 1, 3 and 5 being in ip 
* Cooley cans, 2,4 and 6 being in shallow pans, for thirty-six hours. y 
In carrying on the experiments the following observations 
are made and recorded: (1) Pounds of milk set; (2) pounds 
of water added to milk; (3) temperature of water added; 
_ temperature of milk (4) before dilution; (5) after dilution, 
and (6) temperature when set; (7) depth of milk set; 
temperature of (8) water in Cooley vat and (9) of air in open 
om ; we) SC of cream ; time (11) when set, and re 
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per cent of fat (15) in skim-milk as determined by analysis, an 
(16) in cream; total fat (17) in skim milk, and (18) in cream; 
percentage of fat (19) recovered in cream, and (20) lostin skim milk. 
The experiments represented by each series are repeated at Hi 
least three times. If the results do not all agree, work is con- 
tinued until the cause of lack of agreement is found and obviated, i. 
if possible. iis 
It is proposed to repeat the same series of experiments, using — 
the same degree of dilution but varying the temperature of the ks 
water added until a wide range of temperatures is tried, and, per- — 3 
haps, making other variations. Then the amount of dilution and — 
the same range of temperatures are gone through as before. 
The plan proposed involves an enormous amount of work, but | 
it is desirable that the ground should be covered so Mie ; 
that some definite results may be reached. “ 
Up to December first, eighty-one experiments were made, _ 
nearly covering the ground relating to dilution by adding two 3 
pounds of water at 35° Fahr., and at 130° Fahr. free to eight — 
pounds of milk. 
Inasmuch as this constitutes only a beginning of the work, the 
detailed data of the experiments will be reserved for publication 
until later, in a bulletin, when the investigation shall have covered _ 
more ground. | 


VII. INVESTIGATIONS ENTERED UPON AND Lines oF WorK PLANNED. 


All the lines of work previously noticed in this report will be 
continued during the coming year. In addition to these investi- — 
gations, others have been entered upon but are not yet carried 
far enough to report upon. These additional investigations haye 

reference to methods of analysis. 3 

It is hoped that time may be found during the coming year ial a 
carry on a series of feeding experiments in order to study the ~ 
effects of certain foods upon the yield of milk and butter, as 
regards both quantity and composition. ; ae 

So far as time permits, the Station will heartily co-operate in ~ 
carrying out the work of the Association of Official Agricultural — : 
Chemists, in analyzing for the reporters of the association such a 
substances as are especially connected with our work. To a cer- 
tain extent, the work of the Station can not be more proitebias 
employed than in aiding in the improvement of methods of 
analysis. | 


- Report oF ActinG Horticulturist.” 


/ 


a In submitting my report of this season’s work, I will state the 
___ general scope of the investigations planned and carried out as far 
as possible. 

1. The continuation of tests of small fruits as to their varietal 
characteristics, adaptability and value to growers. 
2. Trials of the varieties of vegetables of recent introduction. 

3. An extensive comparison of imported versus American 
grown seed of cabbage and cauliflower. 

4, A test of the relative yield of different varieties of tomatoes 

grown by several methods of culture. 
5. A trial of varieties of potatoes, in connection with which a 
test was made as to the liability to decay of tubers taken from 
varieties that were subject to decay last year as against tubers 
___ of varieties that were free from decay. Also an experiment with 
__ several varieties of sweet potatoes in order to determine their 
value as a crop in this section and the acclimatization of them. 
6. The continuation of cross-pollination of fruits for their 
improvement, and the study of pollen influence. 
7. Insects, fungi and their remedies. 
_ These, with many minor experiments and a vast amount of 
routine work, has occupied my time through the season. 
_ The season on the whole has been one of successes, the greatest 
drawback being the almost total failure of the potatoes, making the 
__work done on them in a large degree valueless. Most of the inves- 
_ tigations planned have resulted in a partial solution of the questions 
considered, those having the results of but one year’s work are, of 
course, not conclusive, but with accumulative data will be of 
value. 

I would respectfully call attention to the fact that owing to 
inadequate green-house facilities the work of this department is 
_ to a large degree confined to the summer months, thereby causing 


*O, E. Hunn. 
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a delay of considerable time in attaining the results 


i commercial way, but comparatively little that would lead ne 
to think how easily and cheaply they can be grown for home us 
A large number of the farmers of this State have plante 

_ strawberries for their own use, but through the press of other ani 
to their minds more important work, they have been neglecter 
until overrun with weeds and then have been given up as a failure. 
Strawberries can be grown on the farm as easily and me a 
potatoes. } 


: than 100 bushels, while a small yield of strawberries is - 
quarts. As the price of good strawberries seldom goes below te | 
cents per quart, it can be readily seen that land planted to straw- 


an eighth acre patch to his neighbor for more than enough to pay 
for his plants and time taken in cultivating them the first year, 
besides being able to have this delicious fruit on the table for from 
three to four weeks in its natural state, and also eanned through 
the winter, when any fruit is a welcome diet. To one who con. 
templates setting a bed of strawberries the knowledge of the perfect 
flowering and pistillate varieties is necessary, for if the latter ar re 
alone planted the results will be a very meager crop or none at all. 
But the pistillate varieties being the most productive it is usual 
to plant largely of them, and by setting a perfect flowering variety 
every Age or fourth row they become fertilized Se baie 


4 fair yield may be iad from August set plants. on 
| The ground in which they are to be planted should be well at 
enriched and fitted as for potatoes. Rows should be marked three 
or three and one-half feet apart, the latter preferable. Plants 
should be set at least eighteen inches in therow. If the ground is. 
not ork horse aa cia is all that will be necessary through 


dressing of marsh hay or straw free from weeds, should be placed 
oO er them, not as a protection against cold but to prevent the 
alternate thawing and freezing by which the roots are heaved up — 
and destroyed. After spring has opened, the material may be 
raked from off the plants leaving it between the rows to act as a 
- mulch to keep down weeds, retain moisture and to protect the 
fruits from contact with the soil. If the beds have been well 
taken care of they will fruit two years in a satisfactory manner, 
but if allowed to become foul with weeds it is cheaper to make a 
new bed. It is better to use soil that has been under cultivation 
or at least two years previous to setting the plants, for sod con- 
tains white grubs that are very destructive to young plants. I 
should recommend for a kitchen garden, the following varieties : 
Bomba and Havyerland for early; Burts Seedling and Daisy for 
_ medium; Crawford and Middlefield for late. These planted in the 
2 order named, will give each alternate row of pistillate varieties 
insuring a perfect pollination. 
4 While I consider these varieties the best of the newer kinds for 
the purpose named, there are several of the older varieties that h 
will give good satisfaction, as Bidwell, Charles Downing, Crescent, , 
_ Cumberland, and on heavy soil none are better than Sharpless. In 
so short an article as thisit is impossible to meet every detail, but 
_ the Station is ready and anxious to answer any inquiry in regard 
_to the culture of fruits in its power. | 


_A DESORIPTION OF VARIETIES. 


: Belmont, P.t—This is a very showy berry when fully ripe. 

a fruits oblong with thick neck, but bears a large number of 
- coxcombed fruits. With good culture it will yield an average } 
crop. The berries are firm and of very fine flavor. Season late. ; 
A Bidwell, P.— This has been a very profitable variety in some iff 
a sections, but is not reliable enough for general use. Fruits of i, 

medium size, soft and not of the best quality. Season early. : 


* Those marked * have been tested but one season. 

_ The letter P is used to designate a perfect flowering variety capable of 
_ fertilizing itself. Imp. being used for the imperfect or pistillate varieties, 
or those that should have a perfect flowering variety planted with them. 
isexual plants are those having perfect and imperfect blossoms on the 
ame plant. In report of L. J. Farmer the letter H means perfect flower- 
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Bomba, P.—A very vigorous plant, bearing a sls copa : 
the medium-sized fruits. Of a very dark scarlet color. 


large, praaht ti A very promising ane as but aie Be 
Burt's Seedling, P— This is claimed to be bea Jack and 
or productiveness. If there isa difference, it is aS Ba 
matter which you have. The season is from medium to la a 
Berries firm, good size through season. One of the most | 
productive varieties we have. 
Captain Jack,* P.— The remarks in regard to Burt's BeGge 
will apply to this. 
Cardinal. This variety has nothing to recommend it, 
weak growth and winter kills badly. Season late. | 
Carmichael, Oa a few sections this is well sponeny of 0 c 


A isdsome: berry of large size, quite firm, and of a brisk, tar 
flavor. Productive, season medium; is thought highly of in th a 
Southern States. 

Coleman’s No. 1,* P.— A local variety originated at Geneva; 2 
early bearer of medium-sized fruits of light scarlet color, so 
but of good flavor. A good substitute for May King. a 


fore, but Hid sais: its firmness to recommend it. Fruits ned 
small and not of extra quality. Season late. 4 

Crawford, Bisex.— A variety of vigorous growth, free from bl ! 
and multiplies by runners very rapidly. An abundant yiel 
of showy berries of more than average size; very firm and of fir 
ey A Cree, late market variety. _ 


‘value, the omit’ is weak, Bersios small and few. 
Daisy, * Imp.— This is considered an improvement on the Ores- 
cent being as heavy a cropper; the fruits are firmer, holding large 
hrough long picking season; not affected by wet weather. A 
profitable market variety. 
— Daniel Boone, Imp.— Not of very vigorous growth ; bears a good 
average crop of medium-sized fruits, firm enough for shipping 
purposes, but of second quality. 

Dawley, P.— A variety of Sharpless type. Fruits coxcombed ; 
in no way superior to Sharpless as grown here. 

_ Enhance.— ‘A late berry of large size. Firm and productive; 
has proved one of the best late varieties we have. Quality of the 
best, it will respond to high culture in a profitable way. 

_  Kecelsior.— This variety does best with stool culture; the plants 
free from blight but of weak growth, fruits not very abundant, 
soft, and of second quality. Season early to late. 
Farnsworth, P.— Not quite as productive this season as last. 
A great many plants in stool row killed out, still I consider it one 
of the best kitchen garden varieties we have. Too soft for ship- 
ping, but of exquisite flavor and fairly productive of good-sized 
berries. Season medium. 

__—‘Felton,* P.— Of very rank growth; somewhat of Sharpless 
_ type; a prolific bearer. Fruits large through picking season, 
- obtuse conic, dark glossy scarlet, firm and of the best flavor. I 
should say this will become a favorite. Season late. 

_ Foster’s Seedling, Imp.— A variety of vigorous-growth; late and 
fairly productive. Large fruits, resembles Sharpless, quality of 
the best. Plants blight badly. 

—Gandy.*—This is a late berry of rank growth. Fruits hold 
_ over average size through season. A very handsome berry, tirm 
and of good flavor. I am of the opinion this will prove of value. 
_ Season late. 

Garden, P.— Growth and yield better this year than last; of no 
especial value. Season long. 

Gold, Imp.— Plants of vigorous growth but a poor yielder. All 
it has to recommend it is its flavor. 

_ Hampden.— Of vigorous growth early in the season, but soon 
begins to rust. Fruits set well but many of them fail to mature; 
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decay rapidly after rains; not Tee any especial value, _ im 


long. 


age, free foi iieht Fruits in large phan so heavy as to te 
on the ground, and should be mulched. Berries long, of a showy 
scarlet and good size. Too soft for a shipping berry, but a first i 
class variety for home use or near market, Season early. — fs 

Henderson, P.— Where this proves productive it will be valuab 
on account of its fine flavor. Not productive enough here to Si: “f 
for Peon: Lae 


Station last year Rae testing. Growth of the plants through a ; 
season of ’89 was very vigorous, making runners rapidly, in fach 
matting so thick as to be unable to fruit. Stool plants held a 
fair crop, fruits irregular, of a showy scarlet, of firm texture and : 
fair quality. The plants showed signs of blight early in the — 
season, and later are badly affected. Season late. oe 
Hoffman, P.— Of vigorous growth, makes many runners. Fruits” 
large and showy, firm, subacid. A good shipping ae Season 
early. We 
Itaska.* — Of moderate vigorous growth, producing a fair crop 
of fruits of a dark scarlet color, medium size, subacid and firm > La 
season late. iat 
Ivanhoe, P.— Of vigorous growth, produces runners freely and sg 
is free from blight; the fruits which are produced in abundance 
are obtuse conical, bright showy scarlet, from large to very large, 
firm, and of the best quality. I consider it a fine garden bere) t 
Season early. 
James Vick, P.— Almost a failure in many sections; it is vigor- 
ous; blooms freely and sets a wonderful crop of fetes but lacks 
the vitality to mature more than a few. I haye known of its doing 
very well on heavy clay in a partial neglected state. 2 
Jersey Queen.— This variety blights very badly, growth not 
vigorous ; unproductive. The fruits are of superior “dagen and 
in sections where it proves productive is a choice variety to grow. fi 
Season medium. Y ‘e 
Jessie.— This variety makes a very vigorous growth in stool 
rows, and has a few fruits of the largest size and fine fayae 
ripening quite early; balance of crop poor. This berry requires: 
a soil peculiarly adapted to its needs to become of any value. 


m 


| ae Thig variety has the fe oatition of being a prize taker 


at several of the eastern Horticultural Exhibitions. While it is a 
noble looking berry, it does not do well here, its worst fault being 
inability to produce runners with which to renew itself. Season 


early. 

Johnson's Late, Imp.— A variety of distinct foliage, leaves very 
stiff, of a dark green color. Very late and fine flavor, but being a 
pistillate variety does not yield a very large crop as it blooms too 
late to be pollenized by other varieties. 

‘Jumbo or Cumberland.— This has proved a promising variety 
under the name of Cumberland in some sections of the country, 
butis not above the average here. Fruits large, pale scarlet, soft 
and not of extra quality. Season early. 

Kentucky, Bisex.— One of the oldest varieties, of rank upright 
erowth ; moderately productive; fruits held up on stiff stalks and 
shaded by leafage; rather soft. Season long. 

Lady Rusk.* —This variety was sent out for testing last year. 
Its chief claim was its shipping: qualities. One season’s experi- 
ence with it shows it to be a very promising variety for keeping or 
shipping; it is a very dark berry of average size and yield. I do 
not think it will supplant any of the first-class varieties now in 
market. Season medium. 

Legal Tender.— Season medium, of good growth and above the 
average in productiveness. Fruits of good size, showy and very 
sweet; it is nearly devoid of acid and requires but little sugar. 
Season from early to late. 

_ Lennig Wihite.— While this variety is not productive enough to 
be profitable, it is:a first-class fertilizer for pistillate varieties as it 
continues to bloom through a long season and is supplied with 
quantities of pollen. 

Leonard's Seedling, P.— This variety proved to be the earliest 
yariety to give a good picking; growth of plant very vigorous, 
with large leafage and making many runners. Fruit conical, dark 


glossy scarlet. Average large, firm and of good quality. I think. 


this will prove a profitable early variety. 
Lida.— This is a very sturdy growing variety ; enormously pro- 
ductive, of large durk red fruits. The fruits are almost without 


flavor and if left to become fully ripe are too soft to pick, rotting 


very quickly after rains. Season medium. 
Logan.* — A vigorous growing variety and should be mulched ; 
uits usually large, but held on short, weak fruit stalks. They 


‘Fruits irregular, flattened similarly to Sharpless, usually larg 


are of a clear red color with a hantlaginel sighs ‘and ye te) 
making it a very showy market berry. Season medium. 
ie i —Is not of any special value. 


ductive ; season from medium to late. Fruits average large, M4 : 
scarlet, firm and with a pronounced Hautboy flavor. 


but blights rathk badly. Cnite productive of large fruits, soft 
but of good quality ; season late. 


only fe pmilendintio' is its firmness. j 
May King, P.— Of vigorous growth, makes runners freely, fr 
from rust, fruits ripen early and continue through long seaso 
medium large and firm, ued of the best. I consider this one ny 


garden. 

Miami, Imp.— This is a late variety of merit; it makes a ick 
growth and any quantity of runners and is quite productive. — 
Berries over average,size, oblong and dark showy scarlet, soft Bi . 
good quality. ' ihe 


one could Wah foliage pe green free from rust ; 

ners freely; was second in productiveness this year. 

conical, flattened on large specimens, very showy, glossy scarlet, 

firm, holding large through picking; season from medium to late. 

I consider this the best one of the Jersey Queen type. ; 
Monmouth,* P.— Of but moderate growth, not very proddeam 


firm and a very pleasant tart; season early. 

Mrs. Garfield— Plants of nue variety seem to lack in vigor aan 
are unproductive. The few fruits it ripens are of a showy scarlet, 
soft and rather poor in quality ; season early. we 

Mt. Vernon.— This variety was reported as not being productive 
during the season of ’89, but this year it has done finely, standing ~ 
third in yield from matted rows of all the varieties under test. i 
The fruits are obtuse conical, bright scarlet, of anne size, soft 
but of fine quality ; season late. 


LNTAS ET Uy Wee se ae oy 
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Patty coheas and a showy scarlet, hold ie through 
ng, soft but fair quality. 
—Not of extra vigor ; late, produces a few large fruits but 
pst ef crop small; firm but scalds badly ; ; flavor very tart. 
Ontario.— Resembles Sharpless; in no way ean to that 


. Parry.— Ot Jersey @ileau type; flavor very fie but unpro-— 


ductive and of weak growth. 

Pine Apple, P.— Of vigorous growth. Free from rust. Late 
and unproductive. This has nothing to recommend itself with. 
R m Piper’s Seedling, P.— Growth rank, making many runners, free 

- from blight; not very productive; fruits conical, deep red, almost 

t black when fully ripe, firm and of fine flavor; season medium. 

Primo, Bisexual.— This is usually a productive variety. This 
_ last season however it failed to keep up its reputation. Season 
late ; ; fruits light scarlet, medium size and holding well through 
y, season ; firm, good flavor. 
__-Prince of Berries, Bisexual.— Of vigorous growth with but few 
a, runners; free from blight; not productive enough for a market 
q variety but should be in every private garden, for it is the standard 


4 
of excellence as regards flavor ; season late. 


Russell's Advance, * Imp.— An old variety, without particular 


* ae except fine flavor. 
oe Scarlet Gem, *— This variety originated in Michigan, where it 
is well thought of; here it is utterly worthless ; growth of plants 
1 ae ; fruits small, without any flavor ; season a 
__ Sharpless, P— A well-known variety and very satisfactory either 
aq ; i market or private garden. Fruits unusually large, tips usually 
green when fruits are ripe enough to pick. 
FE. Smith’s 77.— This is also a Kansas production. Plants of vigor- 
ous erowth. At the time the flower buds appeared it gave 
_ promise of being a grand acquisition, but set too many fruits to 
> perfect. In habit of growth and inability to mature crop it is 
identical with James Vick, but has larger fruits, flavor very tart; 
_ season late. : 
_ Souwv De Bossuet, Bisexual— This is an importation from 
_ France; growth stocky ; foliage dark green; unproductive; sea- 
son medium ; fruits nearly round, dark scarlet and soft; slight 
autboy flavor. 
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best variety among one year tested plants grown on the Statio 


growth, with one stiff fruit stalks ; heats an enormous cr 
more than Arepeacd sized fruits of conical shape and ple 
scarlet color; hold good size through long picking; season fr 
early to late; firm enough to ship and of fine flavor; fruiting s 
son’s notes say “ground literally covered.” I consider this the © 


grounds ; it ied all others in stool row by one-quarter. 
Stayman’s No. 2.*— A good healthy growing variety; one day f 
ahead of the No. 1 in picking, but not nearly as productive, and — 
softer. ) 
Summit, Imp.— Of medium growth; fruits of the largest; ve 
symmetrical and of fine flavor; not very productive this year 
Well spdken of in certain sections ; season late. iy 
Viola, *— Of rank growth, large leaves ; ‘fruits unusually large, oe 


color, find doa Leumit seascn acne : 

Warfield, Imp.— This does not do well here ; the plants make a a 
very poor growth and fail to produce even a medium crop; fruits AM 
conical, showy scarlet and soft; quality fair ; season medium. 

Wilson.— 'This good old variety has about run out in this sec-_ 
tion, and is only profitable where care is taken to select runners ‘ 
from plants that have not borne a crop of fruit; it never has been i 
excelled for shipping or canning, and for a canning berry for 
family use should be grown. 

Windsor Chief, *— Growth very vigorous ; an abundant rele ¥, 
of round, dark, glossy, scarlet fruit of ay size ; firm, and has a 
ro acid flavor ; season renee | 


very ey adeuapany with hard core; af no ohh none i 
The following varieties were received and planted during the | 
spring of 1890, and the accompanying deseriptions are of hig f 
season’s growth only. The early summer was favorable to their 
growth, but through the latter part of June and the month of 
July we had a severe drought which tried the constitution of 

spring set plants : 

Beeder Woods, P.— Growth vigorous; foliage very dark green 3 
leaves usually narrow and pointed; makes an enormous quantity 
of runners well set with young plants. This variety has ap ain 
out under the name of Racster it is claimed. 
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Beane, Imp.— Of moderate growth; foliage a good green; 


quantities of runners thickly set with young plants. This variety 
has persisted in blooming and fruiting through the summer ; ripe 
fruits picked August five. 


Buchley’s Seedling.— Growth low and_ stocky ; foliage dark 


_ green; leaves small; makes runners freely. 


California, P.— Of good stocky growth; foliage dark green ; 
shows slight-signs of blight; runners’ very long between sets; 
would cover a large surface if allowed to run at will. 

Duboise, P.— Habit of growth and foliage similar to Sharpless ; 
furnishes an abundance of sets on medium long runners. 

Edgar Queen.— A perfect flowering variety of remarkably vigor- 
ous growth ; foliage dark green; free from blight; makes a large 
number of runners. 

Eureka, tmp.— Of moderate growth ; foliage dark green ; leaves 
somewhat wrinkled ; makes runners freely. 

Gipsy, Imp.— Of low stocky growth; foliage dark green; well 
supplied with runners. 

Hulburt, P.— Growth stocky; dark green foliage; runners well 
set with young plants. | 

Kimsey’s No. 49, Imp.— A variety from Kansas, of good growth ; 
foliage light green, free from rust, runners well set with young 
plants. 

' Inncoln.— Of Shapeless type; with quantities of runners. 

Marvel, P.—A stocky growing variety; foliage dark green, 
leaves long and pointed, free from blight; makes quantities of 
runners. 

Mitchel’s Early, P— An Arkansas variety, spoken very highly 
of on account of its earliness. The plants are very vigorous, 
making large stool plants and matting thickly where allowed to. 
Foliage a good green, entirely free from blight. Altogether a very 
promising variety. This is claimed to be identical with Osceola. 

Mrs. Cleveland, Imp.— Of good growth; foliage dark green 3 
leaves very much wrinkled; makes runners freely. 

No. 19.— Good stocky growth; foliage dark green; makes 
runners quite freely. 

No. 1, Imp.— Of Sharpless type; well supplied with runners. 
thickly set with plants. 

New Improved Manchester, P.— A variety of vigorous growth ; 
foliage dark green, leaves wrinkled; makes an abundance of 


runners. 


- making in stool pis aca a le ball ; Eine av 
green, leaves half rounding, very distinct; runners short. ;: 

Oliver, P.— Of very vigorous growth ; foliage dark green, a 
large, resemble Sharpless. Stool plants of very large size; mak 


__- runners very slowly. Ban 
a Parker Earl, P—A Texas berry, of very vigorous growth y 
foliage light green, leaves pointed ; runners well filled with pl 

im that are of large size before becoming rooted. This has, 
tested in certain sections and is well spoken of. 

m Pearl, P.— Of vigorous growth ; foliage dark green, leaves ise 
a show signs of blight; runners long, well filled with plants. 

; Phillips’ Seedling, P.— Rae growth, leaves of Sharpless op 


set with planta | 
oe Gem. _Imp.— es does not make a very vigoro Ss 


qt 


i long, well set; has plosdoined’ and eine through the summer j ; 
' good sized fruits being found August fifth. 


productiveness : 
vf Matted Rows. Stool Rows. 
Burt's Seedling. Stayman’s No. 1. 
Middlefield. Lida. 
Mt. Vernon. Capt. Jack. 
Stayman’s No. 1. Burt's. 
Crescent. Legal Tender. 
Enhance. Garden. 
fs Daisy. Daisy. 
) Miami. Wilson. 
- - Haverland.* Smith’s No. 77. 
Chas. Downing. Stayman’s No. 2 
Legal Tender. Long John. 


Stayman’s No. 2. Windsor Chief. 


Lyons Seedling. 


{ } 
i 


T STATION. | 


| Barn 


Haverland.* 
Coleman’s No. 1. 
Excelsior. 

Mt. Vernon. 
Henderson. 
Louise. 
Manchester. 


of 


picking sea- 
of 


picking sea- 
son in days 


LATE 
VARIETIES. 


First bloom. 
First fruits 
son in days. 
First bloom. 
First, fruits 


Length 


27 | June 21 | 
Bubach... ...... 17 
Cardinal 18 
25 
18 
18 
22 
Johnson’s Late.. 28 


Kentucky........ 19 


 Mrs.Garfleld....) 19 
Old Iron Clad ... 
Nine arly EeaR 
_ Stayman’s No.1. Ontario: sc: de. 
Stayman’s No. 2. Prince of Berries 


Lady Busk...... 5 Pinte esc '0 : 


of fruit is to a great extent dependent on the previous years. 
growth. Through this section the only troublesome disease of 
the strawberry is the leaf blight which is quite destructive to 
_ some varieties. The following table has been compiled to show 
the varieties most subject to the attack of this disease, as they 
have been tested here. 


A 


erries could not be handled, else it would have stood fifth or sixth. 
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awe STRAWBERRY BLIGHT — PREVALENCE IN DIFFERENT YEARS. 


1886 | 1887 1888. 1889, | 1890 
MI WOlT eae oa eaea's | Slightly. Badly. .or2. ay Free ..... ree. 
ESCA TINOE Ie wes Moth ee ecaloil yttala tis elevate wigteie'='| Nils plwaie Giants. cotkll hale wile totals biatcld Shs TG) i’. 3 Slightly. 
85 Film YALE f Sate dem eute te weee ..--| Badly. 
SOMA shoe sciseluele ee DE IER te he sl ys Slightly..| Slightly. 
SITE ec ies ca eel ia a'vie celomamise Ne) de eunelen aire Ieee oe weenie emia ree .....| Slightly. 
Charles Downing.. .| Slightly....| Badly ........ Slightly..| Badly. 
WOENGlIA LY bu Cokes ..| Slightly....) Badly ........ Badly ....| Badly. 
Coville’s Early.. Slightly....| Badly. 
Oandinal -s.0csi sda. . NR ep elapse Free 
loud.. SENS a 
Oarmichnel ......... 
MOPAWIOPOE 50s). oeeles i 
Captain Jack ....... aie ». 2 Badly. 
Orescont .. cc. eels ...| Slightly.-| Slightly. 
Crimson Cluster... Free ..... Free. 
I OVGTITR TAIN Oe DA Hd ca ceric a vtec aate liizuidtare cee eg clelhtscGnetn Cibiie mater, VAL aa emenialutan Free. 
Daisy Miller........ 
Daniel Boone....... Slightly..| Slightly. 
PRL Pees Rein sje ese sin tinielsine 5 felett’a.-1-| 0m veweiee eee ge Free ..... ee. 
LDPE TRE Wy a Qik RRO PASTS EO Cay BRDU ne aed e. Slightly. 
PPA TACO i Valsiejins cael vo iee ghee eleie spall! Wslelnisja 1aelatalaie Slightly adly. 
SEN OCIBIOE Ai ora recta [leans ee nace Meme ods apie wcinieeis Free ..... Slightly. 
VSI HEIIA ein iets Noaaielst| ictal wonmettie a ge sien uaa aumtemalere ull stale armies ete ety ee erecta yer aes ¢ 
FART OOTUM alate sis vis || claro eueacea scan]! sale abe elie rate .| Slightly..| Slightly. 
Garretson. ..-....:. Slightly ‘ 
saa PETS eee ey ae | aM DL AUN SATAY ee Crete Slightly..| Badly. 
Gold.. Ded SINT ok | Pa ene AT SE RRP a | ay Wel a Slightly..| Badly. 
OS EES RT RNY ESERIES ARI | iC ERMAN ely HS ieniive 
Hampden BYES ateleNtai | maid. sop lule fala vererereretl ate tate elena benitte oe Badly....| Badly. 
Haverland ......... Anan aaeoC Free ..... Free. 
TOME BES OM cueus Meni t ea eeeh cae shasta Aaya lain etal tanerale Slightly..| Slightly. 
Hoffman Se Aah tateine aoe ee Lea niotes ae em amtere Free ..... Slightly. 
LEGG AAT) SS Senn Aenea peep SN Wate Bhan ate adly. 
ABTEILUNG cee aise cata a Matccctnclbe deco arcrall tscete ene tere Free .... | Slightly. 
EGA tiiche oickcists sey droiale ab Saale SiS eer orf taeeveateh awaken oe tedalalf tie ten aterm et adly. 
James Vick. ....... Badly ...| Free .. .| Free ..... Very slightly Sada 
Jersey Queen....... .-.| Slightly .| Badly....| Slightly. “ 
EEE BIO eae sctA Re cc uee wets teas aie [l eelsinese .| Slightly..| Free. aa 
Jewell sib eal Free ..... Fre “ai 
Jumbo .| Slightly Slightly..| Slightly. “ant 
Kentucky . St Peet Slightly..| Badly. Shi 
Legal Tender | Slightly... Slightly..| Badly ‘ 
Lennig White. .| Slightly.... Sealy Slightly. 24 
Longfellow Slightly... .| Free ..... Slightly. eg 
RO Beeeh cates dels su See celatelene ster Slightly. Slightly. cy 
TEETH AS Ep eM RR aR) HE MER RS | 8 PSE rae Cy Slightly..| Slightly. ays 
REL GREW: Boones Geis ee st isic bie cid arches file omete creo taeel| Mente elaine sleterate ioral Vatalire tela ates ene ree. oS 
TSG 2Y 9 (LI eg Se RI bE PERS TS OPS AY CDA CR Badly. yy 
Mammoth........... CAE Slightly. Badly. ay 
Manchester ......... yee Badly . Pee ah Slightly...... Badly ....| Very badly. % 
Me yaad ge BS conn Reais te Very slightly} Free ..... Free. ; eX 
Mt. Vernon.......... vers badly .. Slightly... Badly........| Slightly..) Badly. ew 
Mrs. Garfield . ‘| Very slightly| Slightly....] Badly........| Badly ....| Very slightly i 
PRRU ANTI ercha tet e cia'| Se bin eteie yesieratoia oie SE RTs Soph eB ARETE ats Sars Slightly..| Badly. as 
AVEO TOWEL i ta)a seid | nn amie cldlonsitia wela's)| Jie se malele wu eee ai|l site =v lelolsieis ee more leon slants oa oes Badly. pe 
MeV MO ANTON Soca) ae eee GTI RIO Ror irale te eletpaal eaters erates Badly .... Slightly. ; v 
LA ray BRS Cisse Vani LCOS SNL Sh O0eT|h 2) ott aVat Ma remit ar e ta ates Free ..... Very slightly Ky 

JA PRI TAS AS SG A A RN LAM Ayame eps as Os Slightly..| Badly. x 
Old ion CO} WER NEI NR GE SE) aS EP ON Mera Pca (IP Ey a Sa rage tl Hree Ls Free. im 
pitarle A See SRR Se Slightly...... By OW ey = Pe Se ee Free ..... Free. 

Parry ee oe ae eC Se B mes Very badly ..| Badly....| Free, 
Piper’ s Seedling....| Free ......... A Badhyy io. Slightly..| Badly. 

ESR STS EES Vert badly .. .| Very Ae ea Slightly..| Free. ae 
feancs of Berries .. .| Slightly...... Free ..... Slightly. at 
Pine Apple OA ORE UT oR ORI Te Sia aoe Free ..... ree. tah 
MSSOLS A AVANCE!.4)20 se svacenueareluliwijcas.c an clstatel ts sia slam te laloleains ofall etn latetesal sleds Badly. ay 
Sharpless ........... Slightly... Free ..... Free. 
Souv. de yeaa LSAT ie) yea tT A Bree, fue Badly. 

PS HEUTINATA CRIN Oa viele [ousle c Sisto ie ema TU TS SHG SKK Ias FRC Gia Metre ace bata pao CTT thant cata Free. 
UEP NANT ATT SYIN he 9, ih Lihat al ae a eI AoE SU IC ai ara ta ar a Cake ene Free. 
SVT TEH ASRS BLS Cafe vipa BUPA Dane I TUBES SH RR] DIEM gp a AN ME aa SeReds ‘ree. 
Searlet Queen oe.) veces ce eecwcs |! eweccee see ceell esesmasacecsnimpl|iins Caeehneae Slightly. 
SIF EdSIETH A GORE UAE ORR NER Mae PORE SPS NTRS AE CHE ICE I ALENT Soa eh et) Aig)! Slightly..| Free. 
SLO) Cee EU OES HENNE oan Main RNIN core oy MRnS AePANY WBN Gime Ouse SPA OSE Aa Free. 
WVAIBODI sae ee tS ..| Very badly.| Very badly .. Badly Ny SL BELG 
hy sUCofoX cbt b x eal coat ge Nea aO am Pare Soy oe eheg MU RIN ERE CUNY AIP Pah on AA UE Ag Slightly. .| Slightly. 
PV ETO seis eet) weiner Uargialee sd ibatakatete sole CIR tee) La eae eater Slightly..| Slightly. 


: e Bran and is very productive, the most productive 
aE: ua berry save Eureka. . The color 1 is rather light but its immense 


' color: P.— On rich soil this seems to exhaust itself in making 
ae but I have seen it on moist ae loam between black- 


Hue fGica: ; fruit nite in color to Baraka. ; ripens late. 
Crescent, P.— This has never failed to give a good crop; sells 
or the same as Wilson and is fully twice as productive. 
Crystal City, H.— Extra early; fruits small, few in number, 
‘ipening together, is of value only as a fertilizer of some very early 
pistillate variety. 
~ Oumberland, H.— This has never done well here. Fruits regular 
n shape, large and fine flavor; unproductive. 
Daisy, P., Pearl H.— These two varieties should always go to- 
gether as they ripen at the same time, are of the same color and 
oth are regular. The Daisy is larger than Crescent and as pro- 
uctive. Pearl shaped like a cone, very firm. 
_ Hureka, P.— For vigor of plant and beauty of fruit the Eureka 
is without a peer. Itwillspread to the width of fifteen feet in one 
season; it ripened latest of all, the first picking, June thirtieth. 
In shape somewhat like Sharpless; bright red color, very glossy 
a _and attractive ; berries firm and solid to the core 
_ Gandy, H.— This is regular in shape, firm, ae does not get 
pot towards the last; only moderately productive and valuable 
only for home use and a market that uses late fruits. 


r¢ sembled Wilson but larger. This year on account of the 
in 4 i y P 


-and quite productive, valuable only for fancy near market. 


wet weather es did not fertilize well and ‘his fruits ‘were SI 
and hard, it seems to be a clear pistillate. I have great f 
this variety. oA 
Hampden, P.— Resembles Manchester and has the same ef 
of rusting. A 


ment but for a local manaeet and home use can not be roel 

Quality fine ; it ees earliest of all but did not ripen till 

season. Le 
Hoffman, H.— Produced a lot of small inferior plants; the ‘ 


was an entire failure although the plants blossomed well. 
didn not expect ate eee from it. The fruit was large, Biya 


Jessie, Be Does fairly well, but only about half as pradag: 


with iatta: ane plants blighted very badly just as the fruits begat , 
to ripen and the berries dried up in the sun. 
Logan, H.—In value this ranks with Monmouth, dwarfish, f 
growth ; productive, fruits round, good flavor, bright color. 
Long hi H.— ~ An ae distinct berry, ik and resembl 


small ones; a ae grower. 
Monmouth, H.— Of dwarfish growth and not being vigil 
ripens extra early, fruits similar in shape and firmness to Wilsox 
but large and of better color. "4 
Pinedpple, H.— This variety is a good grower with fine foliage ; 
is easily affected by unfavorable weather when in blossom. Sof ie 
of poor color and good only for home use. 
Sharpless, H.— You can not tell the plants from Jessie; not ¢ 
a Jessie is a aval Sales a over Sharpless with us. fn 


tive, white eee ; are | ees poor in flavor eke a me 
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New STRAWBERBRIES. ; 


* _ Florence A beautiful plant of rather tender appearance. 
Great Pacific.— In appearance of plant and fruit this seems to , 


_ Hermit, H.— Strong grower, hardy plant. 
Lady Rusk. Resembles the old Charles Downing in growth. 


. ik Is a slow grower like Wilson; tough appearance. 
— Miami.— Our Miami plants came from the same place and were 
They have done well however, and are 


Michel's Karly.— Is the toughest plant we is They came 
~ from Arkansas in March, were buried in a snow bank till spring 
ent kept in the same box till June. Despite this every plant 
- grew and are the most vigorous of all. There were blossoms on 
the plants when they came, but they blossomed again and 
appeared to be very productive. 

Mrs. Cleveland, H.— Fine grower, very pretty but too light 
Pe sloted to be very hardy, we think. 

Oliver.— A tall, rank, hardy appearing plant. 

Parker Earle— Bore extra fine berries all summer. HKesembles 
ie Haverland in shape but is better in color and flavor. Plants 
} vigorous but do not run like Michels. 
 Sadie.—Is a fine runner with a tough appearance. 

_ Tippecanoe.— From the numerous weaklings we bought of this 
variety last spring only three survived. These three have made a 
_ fine growth and appear to be making large plants. 

_ Waldron— This is about perfect in growth. It had extra 
_ strong fruiting stems full of blossoms, but we cut them all off. 
_ Walton.— A poor, weak grower. 
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Warfield 2 No. 1.—A good grower but not so Magia 
has a cases appearance. 


i Bubach.— Still holds its ivi as a Ee vice 
A Cloud.— Makes plants fast, productive; fruit tart; will be 
y leading berry for canning eventually, we think. on 
‘te Edgar Queen.— Michel’s Early, Farnsworth and Pearl are the 
most promising in appearance of the new varieties not fruited on 
our grounds. ‘ i, i 
Gandy.—Two-year plants bore well on muck land. Fruit vel 
! large and firm, valuable for a late variety for market. i 
Of the new varieties : 
We Hilton. — Promises well, vigorous, healthy, very pe 
fruit large ; quality medium to good. 
Jessie.— On well drained land wonderfully productive. Fr 
large to very large ; on wet clayey soil not so good. | 
Lady Rusk.— Fruit large, good quality, dark color, promises 
be a favorite. i 
Miami.--Not unlike Cloud, fruit rich color and makes plants f, 
Parker Earle.— Of great promise ; spring set plants loaded wi 
fruit; plants healthy and strong. , 
Pineapple.— Fruit good size but not productive enough on ° 
soils. ‘ 
Warfield.— Productive, rich dark color, medium size. We hi 
planted more for fruiting, 


EXPERIMENTS IN CROSSING VARIETIES. 


There has been considerable work done at this Station within th 
past three years in crossing varieties and making fruit selections. 

Of 1,000 seedlings fruited the seasons of *88 and 89, b 
twenty were saved as showing any indication of being of val 
Of these twenty, fifteen have been discarded this season. Of ' 
seedlings fruiting this year for the first time, less than fifty h 
been noted as good enough to give one more year’s trial. T 


them. This last winter there has been a large amount of y V 
done in the green-house in the way of systematic cross 
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icties, or in other words, fee, for a purpose. When the 


A special Adie of studying the potency of the pollen A different 

varieties, drawings of several were made, some of which are incor- 

_ porated in this report. So much has been said against the theory 

of the influence of pollen showing on the first fruits that the 

pollenized plants bear, that these plates will be of interest to 
__ those who are endeavoring to solve this question. 


A DESCRIPTION OF PLATES. 


Cut No. 1.— Crescent fertilized with Old Iron Clad. Fruits are 
more of Iron Clad type than Crescent, but the largest fruit flat- 
4 _ tened much more than is typical of either parent. 
~~ ~No. 2.— Crescent fertilized with Lennig White. The large fruits 
totally unlike either parent. Of Sharpless type and color. 
No. 3.— Crescent fertilized with Sharpless. All fruits close to 
’ Crescent type. Not any resemblance to Sharpless.’ 
No. 4.— Crescent fertilized with Dawley. One fruit of slightly 
Dawley type. 
No. 5.—Johnson’s Late fertilized with Lennig White. Fruits 
type of Johnson’s Late. 
No. 6.— Johnson’s Late fertilized with Sharpless. Fruits, type of 
os Johnson’s Late. 
No. 7.— Johnson’s Late fertilized with Dawley. Fruits of John- 
son’s Late type. 
_ No. 8.— Louise fertilized hat Lennig ‘White. This gives a 
strange result. As across on a variety received here as Louise 
(but pistillate and of the same shape as Lida) both parents bear 
almost round fruits. Both fruits are very large, flattened and in 
_ every respect almost identical with Sharpless. 

Nos. 9, 10 and 11 are valuable as showing with increased 
emphasis the pollen-resisting qualities of the variety Johnson’s 
Late as compared with any other variety used in our tests. Nos. 

12 and 13 show slight trace of the Dawley type, noticeably the 
latter. Nos. 14 and 15 give conflicting results which are only 
harmonized by the fact of one blossom alone being fertilized, thus 
putting the entire vigor into the only fruit borne, thus causing an 
abnormal growth. 


pollen variety, had fruits of wide variation. Plants of 


\ 


to transmit its staminate parts) be made to hold its habits an 
also become perfect flowering. If so, can we not produce strai 
of strawberries as distinct and as well adapted to the sever 
uses, for shipping, canning, table, etc., as there have been bre 
distinct breeds of cattle, ete. | 


aoe 


atic breeding of grapes, hat, only in a small way. The field j ie 


wy large one, and it is to be hoped that it will be filled with work Ss 
: and a special effort made to carry on this line of work. 

« The fruits resulting from these crosses were sown when fu 

i 


ripe and many of the seedlings are now (J anuary first) in bloor 
in the Station green-house. 


ee 


RASPBERRIES. 


In addition to the twenty-eight varieties fruited and reporte 
M on in the eighth annual report of this Station there were in fru 
this year seventeen newer varieties, several of which have meri 
nt Although there was a slight increase of anthracnose, this di 
i ease did not prevail to any serious extent. At fruiting season the 
| ground immediately surrounding the canes was heavily mulch 
and frequent cultivation given. By this means the severe droug 
in July did not affect the yield appreciably. 


See i ee 


i year from last that a list of the ten most productive of oneee y' 
has been made, showing the variation. 


RASPBERRIES. 
yt The ten most productive in order of their productiveness. 


1889, 1890. 
Golden Queen. Caroline. 
. Philadelphia. Dummer iis 
i Caroline. Muskingum. 
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Shaffers. 
Pomona. 
Cuthbert. 

’ Golden Queen. 
Reder. 
Philadelphia. 
Macombers. 


BLACKCAPS. 
The five most productive. 


1990. 
Carman. 


Hilborn. 


A DESCRIPTION OF VARIETIES. 


_ Ada.—This is a blackcap of very vigorous growth; has fruited 

here the past two seasons. It is of more than average productive- 
1ess. Fruits usually large, firm and very showy. Late; picking 
season from July seventeen to thirty. 

 Brandywine.—Although this has proved more productive this 

‘season than last, it has but little to recommend it but its firmness, 

as its flavor is too pronounced. Season late. 

_ Carman.—A very early blackcap of vigorous growth. Proves 

quite productive. Fruits of good size, fine color and high flavor, 


borne in large clusters, and but few fruits blasted. This will be 


‘al 


‘ a a good variety to plant for extra early. 


if, 


BA 


Caroline.— After four years’ trial on the Station grounds, this 
proves to be the best light colored raspberry under test. It is 


ie perfectly hardy and as early as any ; the fruits area lemon yellow, 
_ of good size and very fine flavor ; and while too soft for shipment, 
i can be carried to near market, and for home use none excel it. 


Carpenter's No.2.— A very vigorous growing variety with smooth 


ti canes. Fruits of more than average size, firm and of fine flavor. 


_ Champlain — This has not anes quite hardy; canes badly 


Clark.— A fine flavored berry of good color; firm and a long 
season from July seven to twenty-eight; fairly productive. 
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Coleman’s No. 1. LONE a very vigorous growing val 
fairly productive. Fruits small and soft, but of fine flavor. th 
Crimson’s Cluster— This year’s growth of canes very mu 
better than the previous one; the suckers seem to grow close t 
old canes ; not very Poduckae. but fruits large, of fine ids 
ance and quite firm. | 
i Crystal White-— Proves quite tender ; can soft, light brown 
: color and of fine flavor. 
’ Cuthbert.— A grand old variety, grown more extensively thane 
: any other, as it is a fine shipping berry and ripens very evenly 
Picking season from July nine to twenty-eight. Beate 
Erie.— A very productive variety; fruits about color and sins if 
Of of Philadelphia. It is claimed for the Erie that it will fruit in 
the fall from young canes in sufficient quantity to be profitable, 
but thus far it has not given even a meager supply. Season from 
medium to late. iY 
Erhart Cap.—Made a very weak growth last year. No A 
this season. ‘ . 
Genesee.— This made but little growth last year, but has done _ 
} well this season. Fruits of large size, a good red color and of — 
pleasing flavor, but very soft. The fruits drop from plant as soon — 
as fully ripe. Foliage quite distinct, large and wrinkled. ne 
Golden (Queen.— Last year this gave the best yield of any variety ii 


up with the Cuthbert, of which it is supposed to be a seedling. 
Its attractive color, firmness and exquisite flavor make. its Rec. 
as a valuable variety good. Season medium. ; 
Hale’s Early Cap.— Not early here. Plants of vigorous growth. 
Fruits average small, with white bloom that detracts from their — ce 
appearance, borne in large clusters, but a great many fruits — », 
blasted. These blasted fruits were not due to anthracnose. ; 
Hansell.— An extremely early berry, but of rather weak growth ; 
bearing canes badly affected by rust, the young canes but ‘i 
slightly. a 
Harris Seedling.— Growth weak, and not enough fruit i 
describe fully. ; iy 
Hilborn.— A sturdy growing variety. Produces a good crop BS . 
large sized, slightly conical fruits of a dark black color. A large 
number of berries in each cluster blasted. The young growth of 
this variety made a very rank growth this season. Stopped back 


il i 
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the middle of J ay had grown laterals to the length 
Season medium to late. 


its resemble Diets: Season medium. 
— This is an early variety formerly se ity erown, 


“ ide this year than act Season long. 
— This variety winter-killed very badly, and 


Season from early to late. 
By — Not as productive as last year, but early, and a 
good family berry. 
 Muskingum.— Of the Schaffer type. Not as tall, but as vigor- 
ous. Fruits as dark as the Schaffer when fully ripe; equally as 
"so Season 


Naomi— This has nothing especial to recommend it. 
i ee This is a tender berry for this climate, and does not 


Paria s No. 1.— Made a weak growth Last year, and had but few 

uits, but these were of ‘good size. Late. 

Parry's No. 2.—Made a good growth last year. Produced a 
more than average crop of large-sized fruits, perfecting almost 
every one. Texture of fruits firm. 

, ‘Philadelphia. — A well-known variety superseded in most locali- 
ies by finer kinds. Season long. 

Pomona.— One of the most productive varieties grown here ; 

of vigorous growth and fine appearance. Fruits a pleasing red, 
arge and firm. Season very long, from July seven to thirty. 

Rancocas.— An early variety of weak growth; foliage badly 
affected with rust; not of any value here. 

feder.— This is a productive variety; early and continues 

ruiting through long season. The berries crumble badly, which 
estroys its usefulness as a market variety, but for a home berry 
it will give good satisfaction. 

Reliance-— A handsome growing variety ; fruits much like Phila- 

lelphia, but not as productive. 


Scarlet Gem.— Of very worl erowth and few fruits. W 
one more season’s trial. pst 
Shaffer's Colossal.— Grown through this asettent in late 
tities for canning purposes. It has the peculiarity of rooting 
the tips of canes like the Blackcaps. Is very hardy and, all th 
considered, a valuable variety. as 
Silver Queen.— This was badly winter-killed. Raita soft 
of too light a color to be of value, as the slightest touch discol 
them. ae 
Smith’s No. 2.— Made a weak growth last year and perfected but i) 


few ae ate ia This season’ s growth is more vigorous. ‘ a 


This Ble *s growth was very rank, the canes res baie stopped pas 
in June, and atfruiting time the laterals had made a growth 
ten inches. It is very productive, with extra large fruits of a 
bright black color, slightly conical, borne in very large cluster: 
with only an exceptional blasted berry. It is a valuable marke | 
variety on account of its firmness and productiveness. ; 

Sprays Early Cap.— A vigorous growing variety. Produces an 
abundant he ate of good sized fruits, firm and dry. 

Stayman’s No. 5.— Made a good growth last year ; bears a heavy ot 
crop of more than average sized fruits of good color and very 
firm. Flavor not very pronounced. Ra, 

Superb.— Well spoken of in a few localities. A fine berry, bu 
not very productive. j 

Thompson's Early Pride— 'This and Thompson’s Early Prolifi 
have the same habit of growth, ripening fruits the same date an 
continue bearing through the same length of season, from early te 
late. The quantity of fruits were practically the same. Whil é 
the Early Pride gave the largest fruits last year, there seems ‘to 
be no difference in size this season. The fruits of both varieties 
are firm and of good color. rh 

Turner.— One of the most productive varieties on our grounds 
Growth of canes very symmetrical, forming a fine bushy plant. — 
Fruits soft, but of very fine flavor. I think this will prove a good 
variety. ; 


- BLACKBERRIES. 
Notes oF VARIETIES. 


-Agawam.—This has been the most vigorous and productive 
variety tested on the Station grounds. It has resisted the winters 
| well, prvoing as hardy as any. While the fruits are not among 
the largest, they are of good size. The plants seem to resist 
drought well, every fruit maturing. “It continues in bloom after 
_ the first fruits are ripe, making its season long. Early. 


- Fruits of but medium’ size, but very sweet. Late. 

Barnard.— Of weak growth ; leaves large, resembling the wild 
varieties. Leaves on bearing canes very much acc by rust 
_ No fruits this year. 

_ Dorchester.—The growth of this variety lacks vigor. Plant 
succumbs to drought easily, making fruits imperfect. Of native 


type. 


good flavor. A large part of fruit dried up while immature. 
Early. 

Karly Harvest.— Of rank growth, hardy, early and productive. 
Not of large size, but fine quality. Early. 

Hrie.— Closely resembles the Lawton, but appears to be more 
vigorous and holds fine healthy foliage. Very productive, but 
fruits are not of the best quality. Midseason. 

Kittatinny.— An old variety of merit. Rusts very badly in 
some sections, and is not perfectly hardy. Where it does do 
well it will yield fruits of the largest size: and finest flavor. 
Midseason. 

Lawton.— Hardy in this section, and of growth rank. Fruits 
sour and have a hard core unless perfectly ripe. Late. | 


fruits which ripened this year were of true wild flavor. 
Minnewaska.— Of rank growth, very hardy, and of average pro- 
ductiveness. Fruits of very large size and good quality. Late. 
Snyder.— This has made a very vigorous growth this year, but 
had but few fruits, and those dried up by drought. Early. 
Taylor's Prolific— Growth very vigorous. This variety pos- 
sesses about the same qualities as the Snyder or Stone’s Hardy, 
_but the fruits are slightly larger. Midseason. 
36 ; 


Ancient Briton.— Of vigorous growth, bape and productive. — 


Early Cluster.— Of vigorous growth, quite productive and of 


Lincoln.— Of vigorous growth, with very large canes. The few . 


py ee OF THE Actina Hi 


Miwty 1 


Wilson’s Early.— Of good growth ne very Srcdaenee 
of the largest and of good flavor. It has wintered well thus 
Early. a 
Wilson’s, Jr.— The growth of this is more vigorous than is that 
of the Wilson’s Early, and the fruits are of the same size and : 
season as Wilson’s Early. Winters well. ay, 


CURRANTS. 


This being the first season of bearing for several of these varie- _ 
ties, there was not kept an accurate account of the yield of each, © 
but from observation and notes taken through picking seasona 
fair idea of the relative value of the leading varieties was formed. met 
It has been observed that there is more and more inquiry in ie 
regard to good varieties of black currants by fruit growers and 
gardeners, showing that there is a growing demand for themin 
the markets, which is gratifying, since they are of the easiest cul- ~ 
_ ture and very productive. A leading small fruit grower in this _ 
vicinity assured me that he could dispose of the product of fifty 
bushes at good prices; and I have no doubt that, where they are 
grown in suflicient quantities, the making of them into jelly or 
marmalade would be profitable. 

The following is a description of the leading black varieties 
tested this season : i 

Baldwin’s Black.— An upright growing variety of medium pro- 
ductiveness. Clusters short, and fruits of but medium size and — Ww 
ripen unevenly. Season late. 

Black English.— Of spreading habit and vigorous growth. Very 
productive. Fruits of large size and from seven to tenonastem. 
Clusters ripen evenly the full length, enabling the bulk of crop to — 
be picked at one time. Season early. Sale 

Black Naples.— Upright growth; vigorous and early. Very ‘ 
productive of large sized fruits which ripen at one time. Cluster 
loose with many fruits missing. 

Champion Black.— A dwart, upright growing variety, and fairly 
productive of good sized fruits. Clusters short, and the fruits 
ripen evenly. Season early. Y 

Crandalls.— This variety has been tested here but one year, but 
from observations made and reports from other stations it is 
unlikely that it will become a very extensively grown variety. 
_ The fruits are of medium size with but very few on each bush, 
and while the flavor is not as pronounced as in the old blac 


arie 28 F it ee no Seetediee flavor of its own to recommend it. 
Me bushes are liable to be split by high winds and should be 
staked. 
Bie hiee’ s Black Prolific— Of spreading habit and vigorous growth. 
Very productive of medium sized fruits. Clusters long, with a 
great many green tips. Season early. 
Ogden’s Black Grape Of spreading habit. Very productive 
of large, jet black fruit. Clusters rather small, but numerous. 
All fruits ripen at same time, making but one picking necessary. 

Season early. 

2 Prince of Wales— Of spreading habit and vigorous growth. 
Quite productive. Clusters long with a large number of green 
_ fruits on tip when the bulk of fruits are ready to be picked. 

vay Saunder’s No.1 and No. 2.—Are of the same type. Neither of 

them are any improvement on either Ogden’s Black Grape or 

- Black English. 

_ The red and white garden varieties grown here are as follows: 

_ Cherry, Fay’s Prolific, Glorie des Sablons, London Red, Prince 
Albert, Red Dutch, Versailles, Victoria, White Dutch and White 
Grape. 

_ These are all well known varieties and need no description. Fay’s 
Prolific seems to be the leading favorite, and it is worthy of all 
that is said of it, but the Cherry currant, if given a well enriched 

clay soil, will yield nearly as large fruits, and except the differ- 

- ence in foliage would be taken for the*former. These two varie- 

ties are enough for general planting, except for a very late crop, 

when Prince Albert, a variety with distinct dark green, deeply cut 
and pointed leaves, can be used. Of the white varieties either 

White Dutch or White Grape will give good satisfaction. The 

former has the best flavor and the latter the largest fruits. In 

connection with the study of currants it was thought advisable to 
note the effect of two fertilizers, potassic sulphate and potassic 

- chloride, on the chemical composition of the fruit. This work 

promised to be of interest, as many have claimed that the 

y tendency of the chloride was to increase the acid of the fruit, 

while the action of the sulphate was to increase the amount of 
sugar. To the presence of free acid is largely due the sourness, 
and to a great extent the quality of the currant. The acids most 
common in fruits are tartaric, citric and malic. But as malic acid 

is by far the most common, and usually present in larger quanti- 
ties, it is customary to calculate the entire amount of free acid 


gives a good basis upon which to determine the volatives ac 
fruits, and in the following table the entire amount of free aci 
calculated as malic acid : 


a Dry 
VARIETY. Fertilizer used. Water. matter, 
Git hy ana e rT. 

Per ct. | Perect. | Peret. | 
Mays UProlifiG sy sesise des sseds Potassic sulphate......|° 85.88 14.12 3.47 


ML A Proll). cess veces ose Potassic chloride ...... 86.76 13.24 2.86 
White] Grape................| Potassie sulphate ...... 83.80 16.20 2.86 a 


WWhiterGrupes.cenccees- boc: Potassic chloride ...... 85.89 14.11 | 


Conclusions drawn from such limited data would be coaonle é 
incorrect, inasmuch as the differences noted are not sufficient to 
B overcome individual traits. The difference in the amount of acid 
i present 1 in Fay’s Prolific differently fertilized is within the limit of 
; _ error in analysis, while it is worthy to note that in the case of 
oy dry matter and sugar content the precentage is higher in those 
a fertilized with the sulphate. Whether the differences are due to 
the influence of the fertilizers used, it is impossible to state at 
this stage of our investigations. 


GOOSEBERBRIES. 


Much interest has been manifested in the results obtained at 
this Station, in preventing the mildew from destroying the goose- — 
berry crop, and as each season gives more positive proof that the — 
| application of potassium sulphide is a sure preventive, the time | 
seems not far distant when this fruit will be again generally 
grown in marketable quantities. 
The following varieties were fruited here this year: 


Crown Bob, Smith’s Improved, 
Crystal, Triumph, 
Downing, Wellington’s Glory, 
Houghton, Whitesmith, 
Industry, New, of Roesch, 
ae Mountain Seedling, Pearl. hi 
t Pale Red, BE: 


At fruiting time the product of one plant of each variety was 
weighed, and, with the exception of Crown Bob, each gaye over 


*The acid was determined by titrating with N-10 Normal Na OH, bipse 
as indicator phenolphthalein, 


five pounds of fruit per plant. To ascertain the market value of 
_ the large varieties as against the small, a five-pound basket of each 
variety was taken to a leading grocer in Geneva, who set his price 
on them and sold them readily at fifty cents per basket for the 
large, and forty cents per basket for the small varieties, a 
difference of only ten cents. This is accounted for by the fact of 
there not being any gooseberries in the market. The grocer said 


prices, gooseberries will be a very profitable crop. Such varieties. 
as Industry, Triumph, Whitesmith, Roesch, Seedling or Pearl, all 
of which bear fruits of the largest size, will pay even when the 
market is stocked with the older varieties. 


BEANS, BUSH. 
DESCRIPTION OF VARIETIES. 


Saddle Black Wax.— A variety sent out last spring by Burpee 
_&Co. Pods ten inches long, very strongly recurved, smooth and 
_ of clear yellow color. Makes a very fine snap bean. Ripe beans. 
are long dark black. 

Henderson's Dwarf Lima—This variety ripened earlier this 
season than last, and gave a fair picking before being harvested. 
The pods are small, each containing from three to four beans. 
_ They are of the size of the Case Knife bean, but flatter. The 
-habit of growth, size of pod and general appearance are similar to 

the Dwarf Carolina. 

Dwarf Carolina.— Similar to the above with this exception, that. 
there are three distinct strains of seed, white, brown and speckled. 

Sieva.— It is very likely that the bush Lima is a dwarfed selec- 
tion of this, as the only perceptible difference between them is. 
that this variety is inclined to run or climb, although not enough 
to need poles. ! 
Currie’s Rust Proof Wax.— This makes an early and tender 
string bean. The ripe beans are very large, long and blue-black. 
» Cylinder Ivory Pod.— This was reported by us last year as being 
identical with Cylinder Black Wax, the habit of growth, size of 
pod, color and shape of bean being the same. ‘This year the Ivory 
Pod grew to the greater height, was slightly more productive and 
continued longer in bearing than the Cylinder Black Wax. The 
originator claims that they are better for string beans, as they 


and deep black. 


he could have sold any quantity at those prices. At half those 


ontinue green longer than the Black Wax. The beans are long 


Pe = rae 


Ferris.— A very thrifty growing oe asa a a 
of some other variety. The pods are long and very tender. © 
beans are half round, very plump and clear white. 

Hopkins Improved Valentine.— Growth eighteen inches ite 
Pods short and round and usually borne in clusters. The Ba n 
are short and thick and mottled blue and brown, 


height. Very productive. Pods of a bright yeas color, ver 
mealy and stringless. Season early. $ 
Lee’s Prolific Pole Growth from six to seven feet high. Va : 
productive. Pods usually only four inches long but very tender. 
The beans are kidney-shaped and white striped with brown, __ 
Rocky Mountain Pole. — Growth from six to seven feet high. 
Leafage very light green. A very early variety. Pods long, 
recurved and very much wrinkled. The beans are of a dun color, © 
and often three-fourths of an inch long. 


TaBLE OF YIELD. a) 


2 
Number Number 
BEANS. Seed from of pods on | of beansin ~ 


10 plants. 100 pods. 


Burpee’s Saddleback Wax....................-.| BUDIee@ ....,... 180 495 ( 
Henderson’s Bush Lima@............. cece eevee Henderson .... 425 345° . 


Currie’s Rustproof Wax... 5.0..025.. cess eases Cleveland....., 160 495 nie 
DMMP MPMLVOLY POG ei so. 28 Scan cadatie ae ke Pee MOTIGR ofsecea cs 165 * 490 


CylinderiBlaGkW ax rites seiiscecsciviensuecise chee Henderson .... 120 

HBTS Ie atu uum temo seams ais ctslaalina cua k MOLNISte ce jccwae 560 390 
Hopkin’s Improved Valentine ................. Cleveland.. ... 245 440 
Improved Refugee ........... Couette alee cleats Cleveland...... 220 510 
PSBOTIUT EO! VV ER Feliicite cineca eae aN aah ete eialbalalana Henderson .... 200 810 


FETIP TUS GAL. ts clsics cotalc's oieiain Matera al erererdrerniateresa meee Burbanks...... 


- New York AGRICULTURAL EXPERIMENT StaTION. 


CORN. 
A DesscrIpTion OF THE VARIETIA£S TesTED THE SEASON OF 1890. 


Burlington Hybrid.— A tall growing variety, each stalk usually 
bearing two ears, which are from eight to nine inches long. Ten- 
rowed and kernels thickly set from butt to tip. Verysweet. The 
kernels, when dry, resemble the White Flint, and are not wrinkled. 

Cleveland’s Colossal — Grows to the height of six feet. Stalks 


of medium stoutness usually bearing two ears. Kernels well set 


on the ear. 

Creedmoor.— Growth six feet high. Stalks very stout, bearing 
two ears, which are of large size. Kernels very large. A very 
prolific variety of fine quality. 

Dreer’s First of All A very dwarf variety growing but three 
feet in height. Usually but one ear on each stalk. EHarsix inches 
long. Kernels very large. Only valuable as an extra early variety. 
_ Farquar’s First Crop Sugar — Of dwarf growth. Four and one- 
half feet high. Stalks have a reddish tinge. Ears borne singly 
and six to eight inches long. Hight-rowed and large kernels. 
Early. 

Ne Plus Ultra— This is a variety of Shoe Peg corn which has 
been sent out under several different names. It is of very fine 
quality and medium early. 

Livingston's Gold Coin.— This variety has been tested here the 
past two seasons and has proven to be of little value. The ears 
are very large, but lack in quality, and being very late, it has for 


a rival the Evergreen corn, which is much superior in quality. 


CELERY. 
NoTEs ON VARIETIES. 


Dilk’s Half Dwarf.— Stalks average eighteen inches. ' Bunches 
up solid with good heart. Seems to be a good keeping variety. 

Hearts Content.— Stalks average twenty-four inches. Very 
compactand crisp. Notof very pronounced flavor. Stalks blanch 
to a fine yellow. 

New fose.— Stalks average twenty-four inches. Well set 
together and heart solid. Flavor very nutty. It has but slight 
indications of either a pink or rose color, as its name would imply. 
New Giant Pascal.— Stalks average twenty-six inches. Very 
arge and broad and heart loose. Inner stalks inclined to project 


288 


from bunch. Flavor fine, improving with ae 
stalk as is claimed by some. . 
The Schumacher.— Stalks twenty-four inches, tee wane 
and heart solid. Flavor not of the best, but being a splen 
keeping variety is extensively grown by market gardeners. __ 


No sions Pt 


CABBAGE AND CAULIFLOWER. 


A continuation of the comparative tests of home-grown an 
imported seed, begun last season, has been carried on this se 


of a given number of seeds of some of the varieties, notably ‘ 
Improved Jersey Wakefield, the results do not show that any 


its maximum growth, the record of earliness has been omitted, but 
there was little difference in the time of edible maturity of the — 
cauliflowers or between the early varieties of cabbage. In order 
to make the test as complete as possible two plantings of each 
were made. Those for the first crop were set out April twenty- 
nine and those for the second crop July eight. The late set 
plants of each variety were a continuation of the rows of those 
set early. The results seem to show that neither the Long Islan 
nor the Puget Sound grown seed are in any way inferior to the 
imported, and as it can be grown and sold cheaper than the 
imported seed, there is no doubt that the industry of growing 
those seeds will be developed to quite an extent. 
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A DESCRIPTION OF VARIETIES. 


ae ange? 8 Pcie , Angel.— A half dwarf variety with light green 
leafage. Pods Eenally borne singly. Very productive. Peas 
_ wrinkled. One of the finest table peas tested here. 
bd _ Beuist’s Early Morning Star, Hal.— Of medium growth with 

Pods borne singly. Very productive, and 


ie - Burpee’s Quality:— This is a half dwarf variety of fine flavor. 
‘Peas wrinkled and usually borne in pairs. Productive and early. 

-Burpee's Quantity.—Similar to the above except in growth, which 

i is tall. Not more productive this season than Burpee’s Quality. 

_—- Burpee’s Profusion.— A tall growing variety with light green 

foliage. Pods usually borne in pairs. Peas of very large size. 

_ Very productive. 

_ Chelsea, Hen.— Half dwarf. Very early and productive. Flavor 

_ yery fine for an early variety, somewhat resembling in flavor late 

age apatite Peas small and wrinkled. 

‘Electric, Till— A tall growing variety. Early and productive. 

: Ganley not of the best. Pea smooth and white. 

Melting Sugar, Hen.— An edible pod variety, of no value except 

_ when used as are string beans. Pods of the largest size and 

i without strings. 

~~ Sunmit, N. B. & G. Co.— This has proved as productive and 

_ early as last year. While the flavor is not of the best, its product- 
" iveness will make it a valuable variety for market. purposes. Peas 

smooth and white. 

a Shropshire Hero, Hen.— An intermediate pea of rank growth. 
_ Long pods, well filled with wrinkled peas of fine flavor. Very 
i _ productive. 

___ Vick’s Dwarf, Vick.— Early and productive. A very fine wrinkled 

cy. 


POTATOES. 


"There was planned and carried to partial completion a repeti- 
tion of the variety test of last year; and in connection an exten- 
sive test of four of the leading varieties most generally grown in 
the country, namely : Karly Rose, Beauty of Hebron, White Star 
and Burbank. These four were procured from fourteen different 

ources, with a description of the soil in which they were grown, 


variety of soils in widely Bea sections of the count 
_. previously contaminated with or free from rot. There we 
planted an equal amount of seed from ten varieties that wer 

year free from decay, with ten varieties that last “year a 


failure, with the exception of the test of seed from aie : 
affected tubers. The results of this trial are given in the follow- 
ing table. It will be noticed that in the yield of merchantable 
tubers there is but slight difference in the results, neither i is if 

any material difference in the yield of small tubers, while 
percentage of decay is very much lurger in those from infe 


tubers; still the latter would have given much the larger yield 
for the presence of rot, as a large percentage of those deg 
were of merchantable size. 
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SWEET POTATOES. 


plants Pale tubers in paying quantities. The tubers te 
last year were packed in dry road dust and stored in a room Ww: 
an average temperature of 60° Fahr. At intervals through t 


Na that time. We succeeded in keeping enough tubers over to st 
‘ plants from this year, and hope to acclimate them so that the 
may be ey with very little trouble. ‘ 
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experiment, a portion %, each ae was ors to a ae ‘eas ‘i 
and left on the kiln fifty-two hours, being turned at intervals. — 
The accompanying table will give the percentage of water evapo-— a 
rated from them. These varieties will be tested through the : 
winter to ascertain if drying has had the effect of making ince! 
| more palatable. ps 
. When the potatoes were growing last season they attracted the 

attention of a number of farmers in this vicinity, and there was a : 

large demand for plants this spring. The Station gave to all who - 
asked for them plants enough to make a test on their different 
j soils. There has been a number of reports from those who had _ 
: plants from the Station, and, without exception, all are pleased : | 
/ with the results. Those who planted on sandy soil speak of them — : 
. as being as fine in quality as those shipped from the South, and | 
very productive. If the rot of the sweet potatoe, which hasbeen 
quite prevalent in the South, continues, it may be that the culture a i) 
of them in this State will become a leading industry, as they are a 
free from any disease thus far in our tests. 


Kirin DRIED. 


Estimated yield 
per acre. 

Per cent water | 

evaporated by 


drying 
Dry matter. 


60.28 | 39.72 

. 63.72 | 36.28 
dh Cuba Yam PE EER SABE SES RE ee Saas 1) DEGBE 
_ Early Golden : 68.40 
74.22 


77.63 
Qt = Southern Queen. s.r eee we beedence 292 | 20.33 | 67.97 | 32.03 | 1.35 | 3.78 | 21.97 


as 4 


883 | 27.33 | 71.12] 28.88 | 1.96 | 3.10] 19.33 


TOMATO TESTS. 


vigil A COMPARISON oF YIELDS. 


In these tests seven plants, each of nineteen of the newer 
varieties of tomatoes, were used. The plants were set in a young 
_ vineyard that had been top-dressed with bone meal at the rate of 
_. 200 pounds to the acre. The soil being in a good state of tilth. 
_ In setting the plants, each row was run east and west, then a wire 
trellis was run north and south, taking in the eastern plant of 
each variety. The next plant in each row was kept trimmed, 
allowing the sunlight to penetrate to the soil and reach every 
' fruit. The three following plants were allowed to mat at will. 
_ Whe sixth plant was trained to a stake and the extreme western 
plants were grown on a wire trellis. The trimmed plants in 
almost every case gave the first ripe fruits, but both west trellis 
and stake plants ripened ten fruits as early as did the trimmed 
plants. It will be noticed in the following tables that the staked 
and west trellis plants of every variety gave a very small yield. | 
This is accounted for by the fact of there being a clay knoll run-— 
- ning through the vineyard. While this was well manured the 
previous year, and was in good tilth, the rains of early summer 
caused it to become very heavy and to bake through the summer. 


‘ 


notwithstanding which there was very little of the tomato rot, sa 
the only effect of the frequent showers was to retard the ripening 
of the fruits. In fact it has been very generally noticed through 
this section that the tomato has been very backward in 


ripening through the whole season. By, referring to the table, — 
it will be seen that, in all but one case, the yield of green — 


tomatoes was in excess of the ripe, making the yield of ripe 


tomatoes fall below the average. Still in this immediate vicinity uy 
the green fruits sold for about as much as the midseason ae 


ones, causing but little loss on account of the weather. 
The test of tomato seeds, ripe fruits versus green fruits; large’ 


versus small fruits (page 329 of eighth annual report) has been 
continued this season, the results confirming those of previous 


years, also the remarks on the same page in regard to the scant 


foliage being one of the causes for earliness in ripening, seem to 
be particularly proven by the results attained this season with 


plants that have been kept trimmed. 


DESCRIPTION OF Tosewrotis TESTED. ‘ 


Atlantic Prize.— Of but medium growth. Not very productive - a 
but early. Fruits of medium size, usually smooth and of good | 


color. 


Brandywine Of rank growth. Foliage large and long leaf 


stalks. Very productive. Fruits average large size, smooth and 


a very fine shade of red. Showy when sliced. Season medium. — 
Chemin.— Of rank growth. Plants very productive. Fruits 


under size, flattened on sides, giving them a squared appearance. 
Flesh of a mealy nature. Very fine flavor. 


Dwarf Champion.—This has not been as productive this year — 


as last. Fruits of good size and fine quality. Season medium. 


Early Ruby.— Growth weak. Foliage finely cut. Fairly pro- 


ductive. Fruits small and irregular. Season early. 


Glen Cove.—Of rank growth and foliage large. Season medium. Bes 


Very productive of large sized fruits. Smooth and of fine appear- — 


ance. Very meaty. 


New York AcricuLturaL EXPERIMENT STATION. 


Ba) Ignotum.— This variety has become very popular on account of 
__ its productiveness, fine appearance and keeping qualities. It is 
certainly a fine acquisition. 

“) . Lorillard. — Growth stocky, with dark green leafage. Fruits of 

- medium size, round, smooth and of fine color. Very meaty. 

 Matehless.— Of rank growth. One of the most productive grown 

here this season. Fruits large and smooth, often showing 
flattened sides. Cells numerous, with.a large quantity of seeds. 
Season medium. 

_ McCullom.— This variety ripened its fruits earlier this season 
than last, making it a medium season. _ One of the most produc- 
tive varieties. Fruits of good size, fine color and good quality. 

Oleveland’s No. 57.—Of rank growth and large foliage. Pro- 
ductive. Fruits of medium size, smooth and very solid, often 
flattened on blossom end. Season medium. 

-Cleveland’s No. 115.— Growth weak and scant foliage. Very 
early and productive. Fruits of medium size, very solid, often 
ribbed. A very promising early variety. 

Nichols Stone.— Vines of vigorous growth. Fruits from large 
to very large size, firm and of good color. Season medium. 

President Cleveland. Of vigorous growth and very productive, 
Fruits good market size, very meaty and mealy. Season late., 


Fruits of good size, very meaty, and flesh of a fine color. 
Table Queen.— Foliage finely cut and very dark green. Fruits 
very irregular. Not productive. Season early. 


Trst witH GREEN AND RIPE SEED oF TOMATO. 


This test was started in 1883 and has been carried on up to 
date, and in every case giving from seeds of green fruits a very 
early product. 

The variety chosen for this test was Cook’s Favorite, of which 
variety six samples were taken, the first showing no signs of 
maturity, the second pale green, the third showing a faint tinge 
__ of red, and so on to the sixth which was fully ripe. In the spring 
of 1884 these seeds were planted under uniform conditions, and 
the results obtained are as follows: The plants from the greenest 
seed ripened ten fruits before those from any other sample had 
ripened one. The plants from ripe seed were the last to ripen 


Red Cross—Growth rank and large foliage. Productive. — 


— 


of immature seed the seed was taken from the plants grown from 


follows: Both the plants from ripe fruits and those from gree1 
fruits ripened one fruit on the same day, but the first ten fruits — 


seed, but were very prolific.* 
In 1885 the test was continued, and to intensify the indveee 


yy 


immature seed of the previous year. The results obtained are ai 


were on plants from immature seed, a week in advance of those ‘ 
from mature seed. The foliage of those from green seed hada ~ 
shrivelled appearance, and blighted badly. The fruit was small % ‘ 
and decayed rapidly.t 
In 1886 the results were the same, there being a dittevense sf cM 
seven days in the ripening of the first ten fruits, the same weak- — Ay 
ened condition of the plants from green seed being noticed. In 
1887 there was a difference of nineteen days in favor of the imma- 
ture seed. The record for 1888 is not available, but in 1889 there — 
was a very great difference in the ripening, it being twenty-three 
days from the ripening of one fruit on plants from immature seed 
to the ripening of one fruit on plants from mature seed. Notes 
taken that season say: Plants from mature seed vigorous and 
fruits large; plants from immature seed fruits numerous but 
small; vines weak and fruits exposed to the sun. The season of — 
1890 gave much the same results, the plants from immature seed ‘ 
ripening fruits ten days in advance of those from mature seed. 
The growths of vines in 1890 were more vigorous than in previous © 
years and the fruit larger. This was probably due to the fact 
that the specimen fruit selected for seed in 1889 was of large size — 
and while very green had nearly obtained its maximum deyelop- — 
ment. It is evident that the immature seed give the earliest 
fruits and also that such seed lack vitality to give a large per cent 
of germinations and a good growth of leafage, but it is yet a | 
question of how much further towards a perfectly ripe fruit it i 
will be best to go to procure seed that will give more vigor of — 
plant and still retain the early ripening qualities of immature 
seed. (Dr. Sturtevant says in regard to this fact, Garden and — 


*See Third Annual Report New York Agricultural Experiment Station | 
(1884), page 224. ; 
+ Fourth Annual Report, page 182. 
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New York AGRICULTURAL EXPERIMENT STATION. 307 


InsECTS, INSECTICIDES AND FUNGICIDES. 


The insect pests have been about as numerous as in previous 
years, with the exception of the flea beetle. These have been 
more numerous than at any time since the Station has been 
established, their depredations not being confined to their usual 
diet, radish, turnip, cabbage, etc., but they also attacked tomatoes 
and potatoes, causing in case of the latter a partial failure of the 
crop. These depredations seem to have been confined to the: 
Station grounds, since no complaints have reached us from else- 
where. It is quite probable that the cause of the large numbers 
of insects found here is the growing of the same crops on a small 
area year after year. Several applications were made on potatoes 
and tomatoes for this insect, one of which, tobacco dust, was 
partially effective on tomatoes, checking the spread of the beetle 
from infested plants to those not infested. As to potatoes, there 
was no remedy found except to brush them off. See report of 
Farm Superintendent. These beetles were also very destructive to 
cabbage and cauliflower, and several agents were tested, but 
without any permanent relief. On May eight the following 
applications were made: Tobacco dust, dry ; lime, dry, and Paris 
ereen in solution at the rate of two teaspoonsful to three gallons 
of water. Neither of these were very efficacious, oe lime giving 
as good satisfaction as either of the others. 

The currant worm made its first appearance on gooseberries i in 
large numbers on May twenty-four, and in using poison for the 
purpose of destroying them, a combination insecticide and fungicide 
was used. Hellebore for currant worm, one teaspoonful to one 
gallon of water, and potassium sulphide as a fungicide, one-half 
ounce to one gallon of water. This did not prove satisfactory, _ 
so far as checking the mildew was concerned, and an application 
of sulphide of potassium was used alone, which gave good results. 


Not only has every plant of gooseberry sprayed this season’ 


resisted the mildew, but plants kept as checks this season, that 
were sprayed last year, have shown but slight signs of this fungus. 
We have never been successful in preventing the mildew by one 
application of the sulphide, but have had to continue the treat- 
ment three or four times each season, the atmospheric conditions. 
influencing, to a large extent, the development of this mildew. 
The disease of the Hollyhock (Puccinia malvacearum), noticed 


‘in the eight annual report, was found this spring to have attacked 
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the very young growth of the plants; and at the suggestion of — 
Professor Dudley of Cornell University, a solution called Condys  ~ 
patent fluid was used in spraying them. This seemed to check 
the growth of the fungus, but as the disease had been so severe 
the previous year, it was impossible to utterly destroy it. The 
matter will be taken in hand at an earlier date the coming season, 
and a more thorough test made. The patent fluid consists of one 
teaspoonful of permanganate of potash to one quart of water. On 
June twenty-seven it was noticed that the asparagus beetles 
were very numerous on the young growth of asparagus. Two 
different poisons were used, hellebore, one “teaspoonful to one 
gallon of water, and Paris green, one-fourth teaspoonful to two 
gallons of water. The latter was by far the most effective, one 
spraying being sufficient to destroy almost all of them. The 
hellebore not being of much benefit, the Paris green was used on 
the beds that had been sprayed with it, and the same good results 
followed. These applications were made after the cutting season 
had passed, and in no way can hurt the crop for market. 

Paris green was also used when planting tomatoes, each plant 
being dipped in a solution of one-half teaspoonful of Paris green 
to four gallons of water. This proved of value, as there were very 
few plants destroyed by the potato beetle, while in other years it 
has been almost impossible to save the young tomato plants, 
except by hand picking the beetles. This operation of dipping is 
simple and quickly done, and surely paid for the trouble this 
season. 

The plant protector, manufactured by Sherman & Crouch, 
Sidney, N. Y., was used again this season, giving good satisfaction. 
In fact it would have been almost impossible to grow certain of 
our crops without them or other similar protection. 
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Report oF ACTING POMOLOGIST.* 


The past season has been in many respects as'peculiar as any 
in the memories of our oldest fruit growers. Last spring the 
expectation of an abundant crop of apple, pear, plum, cherry, 
quinee and in fact nearly, if not all, of our fruits growing in this 
climate seemed fully justified. Orchards bloomed freely, and with 
the apple it was the “off year,” as it is commonly called; there- 
fore an abundant harvest was looked for the past autumn. Instead 
of our expectations being realized, the apple crop has proved a 
complete failure ; pears a very light crop, probably less than fifty 
per cent; peaches and plums a total failure except in a very few 
orchards. A notable exception is that of a plum orchard owned 
by Smith & Sons at Peach Orchard, on the east shore of Seneca 
lake; this orchard set an average crop of fruit, and in the face of 
unfavorable weather matured a fair percentage of the crop, while 
another orchard planted with about the same varieties at Lodi, a 
short distance east and on the same side of the lake, blossomed 
freely but failed to bear fruit.. Quinces gave a fair crop. Rasp- 
berries and blackberries not uniform, and in many sections below 
an average crop. The grape and strawberry seem to have been 
the only satisfactory fruit crops of the season, and in many locali- 
ties the former has been rendered a partial, and in some vineyards 
nearly a total failure by black and brown rot and mildews. 

The total failure of the apple crop in western New York, which 
is one of the leading fruit sections in the country, is a very seri- 
ous matter; add to this the failure of crop last year due to more 
natural causes, and we are confronted by conditions tending to 
discourage the most sanguine. A great deal of interest has been 
awakened and many theories advanced as to the cause of the fail- 
ure, but very little of general investigation has been undertaken, 
and there seems to be no satisfactory reason given to account for 
a total failure of crop in orchards where the bloom seemed to be | 


*@G. W. Churchill. 
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more than sufficient to insure an abundance of fruit. The spring ah 


was wet and cold, with heavy rains about the time apple orchards 
were in full bloom. This is assigned as the main cause by many, 
on the supposition that the excessive moisture destroyed to a great 
extent the pollen, thus interfering with the perfect fertilization of 


the pistils, and causing the fruit to drop when about the size of © 


peas or buck-shot. I find no data to prove that such was the case. 
It is not an unusual thing to see a perfect crop of fruit in wet, 
seasons ; and even after a cold backward spring. 

Another, and no doubt more reasonable explanation is the 
universal prevalence of the scab fungus (Fusicladium dendriticum) 
which has been on the increase of late years in the apple orchards 
of our State ; a description of which will be found further on in 
this report. The conditions for the growth and spread of this 
fungus have been perfect, as the spores grow at a low temperature 
and are aided in their development by moisture. These are the 
conditions that have been prevalent for two seasons past. Unfor- 
tunately the trouble was not anticipated in time to determine fully 
“the amount of loss to the crop from this cause. Some venture the 
assertion that the blossoms were attacked by the fungus before 
the petals had fallen ; but there is no proof of this, and it seems 
somewhat improbable. As the early spring gave promise of 
abundance of fruit, preparations were made to continue the spray- 
ing experiments commenced last year, and new ones were planned ; 
and in nearly all cases the first applications were made, but none 
could be carried to completion. The report may be divided as 
follows : 

THE GRAPE. 


The failure of autumn fruits has brought the grape to notice 
more prominently than ever before, it having been the one excep-— 
tion to the general rule the past season. With the addition of 
the many species and variety hybrids, and natural seedlings, 
offered as improvements on our older sorts, and claimed to be 
adapted to wider areas and diversity of soils and climate, large 
tracts of land before considered worthless for fruit culture, 
especially the steep banks that border our inland lakes in this 
State, have been cleaned of underbrush and debris, terraced in 
many places where too steep to pursue flat culture, and planted to 
the vine. The success attending the earlier ventures of many of 
the pioneers in the movement has created the impression that the 
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da grape could be as universally planted in this State as the maize 
or potato plants, with greater returns on the investment. The 


fallacy has been stimulated by the introduction of new varieties, 
and by grape growers offering vines of unheard of qualities and 
impossible accomplishments, such as “freedom from disease 
under most favorable conditions. ‘Mildew proof, rot proof, never 
looses foliage, perfectly hardy, etc.” We do not know that these 
claims are meant to be misleading, or are maliciously intended to 


-defraud planters, but they are, to say the least, thoughtless, and 


in the end work injury to both introducer and purchaser, because 
they are false and unreasonable. There is undisputed evidence 
that some varieties possess greater immunity from and 
resistive power to diseases than do others, and why? 
First, because they have been intelligently bred and judiciously 
selected; second, they are adapted to the soil and climate and 
have become thoroughly acclimated and indigenous to a 
greater or less extent of country. But distribute them 
promiscuously over varied soils and they soon show signs of weak- 
ness, and prove entirely worthless in many cases; or at least a sad 
disappointment to their most ardent admirers. Under such con- 
ditions they will easily breed disease and become a menace to 
healthy vines in their vicinity. The product is also inferior in 
appearance and quality, and has to be forced on consumers at 
prices below cost of growing the fruit. The marketing of such 
grapes this fall, from localities and soils not adapted to vine cul- 
ture, or the varieties grown, and where diseases has been prevalent, 
has had more to with the forcing of prices below the point of 


possible profit than has overproduction. We would, therefore, 


advise those contemplating the planting of vines, either for vine- 
yard culture or home market, to acquaint themselves as far as 
possible with their soils, the best modes of planting, training, 
and care of the vine known to practical vineyardists, and then 
study the varieties growing in their own neighborhood and select 
from them those that are giving the best returns. Then if you 
wish to try newer sorts, do so in a small way with a few vines of 
each, keeping within your means, for very likely you will find nine 
out of every ten varieties tested prove costly investments. 
Another thing to be learned, which is of much importance to the 
vineyardist, is the characteristic appearance of the different fungi 
which attack the vine and its fruit, so that he may upon the first 
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appearance of the malady, intelligently apply the rocasies fot 
to be the most certain to protect him from loss. The Station | 


and these have remained quite exempt from the attacks o 
fungi. We have been in constant communication with growers, 
and numerous inquiries are received asking for advice as to the 
best methods of dealing with insects and fungi. We have there 
fore compiled some of the most interesting reports of visits to the _ 
larger vineyards in the immediate vicinity, and at Hammonds- — 
port, on Keuka lake, where some of the largest vineyards in the 
State are located. The reports will show the nature and preva- — 
lence of disease, with the estimated amount of injury to the crop, __ 
in both treated and untreated vineyards. They will also give - 
formulas and methods used in applying the fungucides on a large 
scale and by some of the most practical and energetic growers in 
the valley, they having had the advantages of personal instruction 
from such specialists as Colonel Pearson and Professor F. Lamson — 
Scribner, of our own country, and Professor Viala, sent ascom- 
missioner by the French government to make an investigation of 
diseases affecting the American grape during the month of J a im 
1889, when this section was visited so disastrously by black and — ay 
brown rot. We have also added descriptions of the most common 
of the fungi attacking the vine, foliage and fruit of the grape, 
compiled from the department circular and other reliable sources. — ich 
We make no apology for offering these reports and compilations, — a, 
as nearly all of the correspondence in this department relative to 
the grape during the past year has contained questions that are 
answered, as far as present knowledge of the subjects will warrant, 
in these reports. 


Penn Yan, N. Y., August 8, 1890. 


Dr. Peter Couuier, 
New York State Experiment Station, Geneva, N. Y.: 


Dear Str.— In accordance with your suggestion, the writer visited 
Hammondsport, N. Y., and examined the vineyards in the immediate — 
vicinity, with a view of verifying the current reports as to the preva- 
lence of black rot.(Physalospora Bidwellit), as well as downy mildew 
(Peronospora viticola) and powdery mildew (Uncinula Spiralis), and, 
if possible, to ascertain whether any or either of these diseases of the » 
grape vine prevailed in the vineyards near Orleans and Phelps. 
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facility in Dine the Precision through the considerate courtesy 
_ of Messrs. Henry S. Fairchild and Trevor Moore, of Hammondsport, 


N. Y. These gentlemen are well known as foremost among the prac- 
tical and successful grape growers of this section, and in addition to 
an experience in vineyard culture from boyhood and youth (Mr. Fair- 
child having been engaged in grape growing since 1858 on his own 


land, and Mr. Moore having from boyhood engaged in grape culture, 


pow conducting and giving his entire time and energy to the personal 
management of his large vineyards) had the advantage of instruction 
and advice from our well-known Colonel Pearson, Professor F. Lamson 
Scribner and Professsor Viala, the commissioner sent by the govern- 
ment authorities of France to investigate the diseases affecting Ameri- 
can grape vines, during the month of July, 1889, during the prevalence 
of the black rot and brown rot, the latter being the downy mildew 

attacking the berry. 

Both Mr. Fairchild and Mr. Moore were so instructed by these prac- 
tical scientists as to the distinguishing characteristics of these diseases 
as to be able to recognize them upon inspection, and distinguish 
between them, and this knowledge was freely imparted to our party. 
They were also instructed as to the best remedies and preventives, 
which were applied with the thoroughness and intelligence which 
these gentlemen display in the treatment of their vineyards in general, 
and to which may be attributed the success of the treatments so far; 
and the writer is willing to put himself upon record so far as to 
express the opinion that when, if in any case the directions of the 
United States Department of Agriculture have failed, in cases when 
these instructions have been given, it has been because of want of 
promptness and thoroughness in the applications. 

The treatment has been as follows: Two sprayings with Bordeaux 
mixture, using six pounds copper sulphate, six pounds lime, twenty- 
two gallons water, applied in quantities of forty-four gallons to the 
acre of from 700 to 1,000 vines, through a Vermorel nozzel, using a 
horse-power pump with two sprayers, one on each side of the machine, 
each rigged with two Vermorel nozzles, one set to spray the fruit, the 
other the upper leaves. This required one man on each side of the 
machine and one man to drive, and enabled the spraying of from five 
to seven acres per day. Where the ground was too steep for the 
horse machine, either the Eureka or Goot knapsack sprayer was used, 
fitted with the Vermorel nozzie. This enables the spraying of about 
two acres per day per man. The copper sulphate used was pulverized, 
40 
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the lump sulphate not being as soluble in water, costing about seven _ H 


cents per pound. The lime was quick lime (not air slacked). 
The first application was made just before blooming; the second as 
soon as the vines were out of bloom. These two applications were 


followed by one application of ammoniacal copper carbonate, three 
ounces carbonate copper in one quart ammonia, 22°, Beaume, in ~ 


twenty-two gallons of water, applied in same quantity (forty-four 
gallons to acre) with same appliances. 


The time of application was about July twenty-four. The result 


of these applications can best be determined by comparison, although 
the general statement may be made that while there was an occasional 
leaf ‘and berry affected with black rot and brown rot, close scrutiny 
was necessary to detect disease in either Mr. Fairchild’s or Mr. Moore’s 
vineyards, which, so far as damage to the fruit or vines is concerned, 
can practically be said to be of no consequence at this writing. 

The result of the experiment, however, is more clearly shown by a 
comparison between Mr. Moore’s vineyards, all of which was treated 
as above, and his neighbor’s, Mr. Rose, not treated, and only separated 
by a narrow path, locally known as a “section line” (no fence between), 
and same variety of grape, cultivation, size, growth and fruitage of 
the two vineyards the same. In Mr. Moore’s treated vineyard a row 
of seven vines showed no black rot or brown rot on either fruit or 
leaves, except, perhaps, an occasional spot on the leaves so old and so 
affected by the sprayings as to be indistinguishable as either the 
effect of black rot or downy mildew, while his neighbor’s untreated 
vineyard showed fully fifty per cent of loss by both black and brown 
rot on the fruit, both occurring on the same bunch. 

A closer comparison may be made by the statement that the first 
vine in the untreated vineyard showed this condition in both new and 
old cases of both black and brown rot, frequently both on the same 
bunch of fruit, while the first vine in the treated vineyard, not over 
ten feet between the two, was practically free from affection of any kind. 

It might be generally stated that what specimens of either black 
rot (Physalospora) or brown rot (Peronospora) were almost univer- 
sally old affections arrested by the treatment, and were principally of 
old specimens of the brown rot, and the query seems to be in place 
here whether if the ammoniacal copper carbonate had been made 
earlier the brown rot might not have been sooner arrested, and if 
this does not suggest the earlier spraying with the ammoniacal solu- 
tion, say immediately succeeding the second Bordeaux spraying, if 
indeed not taking its place, if, as seems to be the case, brown rot 
prevails in localities which are exempt from black rot. 
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_ Hardly a trace of the ammoniacal spraying appears on the fruit; 
very seldom is there a trace evident, and the most minute chemical 
analysis fails to show more than an indication of copper solution on 
fruit which had been sprayed, not sufficient to indicate by any of the 
almost infinitesmal signs used in such analyses. Jn this connection 
the following questions in effect were put to both Messrs. Fairchild 
and Moore, and answered as follows: 

Q. Would you advise the immediate spraying of an untreated vine- 
yard in which there was no appearance of the disease, with the 
ammoniacal solution? A. Yes, if done at once. 

Q. Why? A. The disease may make its appearance at any time. 

Q. Would you advise such treatment of a vineyard in which either 


rot has made its appearance? A. Yes. 


Q. Why? A. To arrest the disease, and to save the foliage, with- 


out which the vineyard can not either ripen its fruit, or its wood for 


another year’s crop, and also to prevent the appearance of the dis- 
ease for the succeeding year. 

Q. Would you spray with the ammoniacal solution a vineyard fully 
loaded with fruit? A. Yes; as under a change in atmospheric condi- 
tions the disease may occur at any time on any vineyard. 

Q. Then you would not fear an injury to the fruit in appearance or 
otherwise from spraying with ammoniacal solution? A. Not in the 
least. 

It might be interesting to note that one of the men employed by 
Mr. Moore applied some Bordeux mixture left from spraying the lat- 
ter’s vineyard to eight rows in his own vineyard of about three acres 
before blooming. The result is that, comparing the untreated vines 
in the remainder of his three acres with the eight rows treated only 
once, the untreated vines would have been benefited to the extent of 
at least one hundred dollars in value if the present crop had been so 
treated. sith 

Mr. Moore states that where a clinging bunch affected by the black 
rot had been left on the vines over winter (all affected berries of the 
last crop having been carefully plowed under) the neighboring vines 
were completely peppered this year with black rot. 

So far as the writer is able to make a comparison, there is no 
black rot at either Phelps or Orleans, but would advise Mr. 
Churchill’s early visit to both localities to examine and compare 
specimens taken from Lake Keuka. 

Some vineyards at Lake Keuka are affected by the diseases in some 
cases to the extent of fifty per cent of the crop, while others are free. 
Spraying has been done in other vineyards than Messrs. Fairchild’s 
and Moore’s, in all cases with beneficial results. 
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As this is written where there are no facilities for copying, 
you be kind enough to return this, preserving a copy should 


Ms 
may serve as a report to my company. +a : 
I have requested Mr. Churchill: HOS examine this report with your 


coincide with me in his views. 
Very respectfully. 
(Signed) ; G. G. LANSING, 
For Niagara White Grape Co., Lockport, N. Y. "a 
_P.S.— We found no well defined cases of powdery mildew (Uneunee ae 
spiralis), a few specimens of Phyloxera, principally on foreign” he 
varieties. ne 


Geneva, August 12, 1890. 
Nores Taken In THE NraGarRA VINEYARDS NEAR PHELPS AND ORLEANS. 


The first vineyards visited were those of Mr. David Cosad, about 
three miles south of Phelps. He has three vineyards, comprising in 
all about twenty-five acres. I found his vineyards in a very healthy 
and promising condition, both as to quality and quantity of fruitand 
freedom from disease. A few cases of downy and powdery mildew 
were found, but neither seemed active. Only one case of black rot | 
was found in his vineyards, and it had affected but two berries, both — by 
of which were on the same bunch. No indications could be foundon 
the vine or on the remaining clusters of fruit. Mr. Cosad thought 
the disease was lessening rather than on the increase, and that the 
vines and fruit had showed signs of improvement in the pastfew 
days. Mr. Cosad has the material for the ammoniacal copper solution © 
and intends to begin spraying at once, although he has ceased to 
be alarmed for the safety of his crop. : 

Next I visited the vineyard of Mr. Whitbeck, about one mile 
north of Mr. Cosad’s, Mr. C. kindly offering to go with me for 
‘the balance of the trip, and I gladly accepted his offer. I found 
here the nature of the soil had changed quite perceptibly, the 
limestone underlying this section coming nearer the surface and 
in some places cropping out. The vines in this vineyard are — 
in the main in good condition of growth, but they show more ial 
signs of disease than in any of the vineyards visited. The downy 
mildew and brown rot were especially noticed on the east side of the 
vineyard. The ground is lower here, forming quite a depression, — 
and is bounded on the east and south by woodland. This would — 
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seem to indicate that the circulation of air through this part of the 
vineyard was not as perfect as at other points. Mr. Whitbeck told me 
that two years ago, after a late frost in the spring, it was noticed that 
the vines and fruit were injured more in this part of the vineyard 


_ than in any other. This fact would seem to strengthen the supposi- 


tion. Some black rot was found, but it did not appear to be spread- 
ing very rapidly. The same is true of downy and powdery mildew. 

I then drove to the farm of Mr. F. H. Newell, a short distance south 
of Phelps. He has a small vineyard, comprising about eight acres. 


This was where I was asked to look out for anthracnose, but after a 


careful inspection none was found. I found a few berries cracked 
open, exposing the seeds, but as the canes were healthy, I attributed 
the injury to powdery mildew. There were traces of the mildews, 
and a very little black rot, but they did not appear to be in active 
operation. This is an older vineyard and the vines are larger than 
in either of the preceding. They are in a very promising condition 
and heavily ladened with fine looking bunches of fruit. 

Next in order I came to the vineyard of Mr. V. B. Wheat, a short 
distance north and east of Orleans. Mr. Wheat was one of the first 
planters of the Niagara in this section. At no other place was finer 
fruit found than in this vineyard. This is where Mr. Lansing reported 
grey rot, but it is without question powdery mildew, and is quite 
evenly distributed throughout the vineyard. Black rot and downy 
mildew were also found, but none of these seemed to be gaining 
ground, and this was the testimony of every grape man with whom 
I talked during the day. 

From this vineyard I drove to that of Mr. Whitney, about one-half 
mile east of Orleans. The only thing found here, in addition to those 
already noted in the other vineyards, was one vine slightly affected 
with anthracnose. The fruit is looking well and there is but little 
mildew. The last and sixth vineyard visited was that of Mr. Ander- 
son, a short distance east of Mr. Whitney’s. Here I found phylloxera 
on the leaves of several vines, and this is the first time that I have 
found if on the Niagara grape. I noticed it on a vine of Vitis Aesti- 
valis growing on the roadside just across and east of Mr. Wheat’s 
vineyard, and this led me to look very closely for it in his vineyard, 


put none was noticed. Mr. Anderson’s place is about a mile east and. 


south of Mr. Wheat’s. The only other difference noticed was that this. 
vineyard was not under as good cultivation as the others. 


Respectfully submitted. 
G. W. CHURCHILL. 
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The following extracts from a letter of Mr. F. O. Fairchild, are _ 
presented ‘to show the results of his work the past season, and the 
benefits resulting from the sprayings in his own and neighboring 
vineyards: 

Hammonpsport, N. Y., December 5, 1890. 
G. W. Cuurcurti, Geneva, N. Y.: 

Dear Srr.— Yours of the third is at hand and contents noted. In 
reply I would say that I had little or no black or brown rots and 
their mildews, where sprayed. The same is true of Mr. T. Moore. — 
On the test rows left unsprayed the brown and black rot showed a 
loss of five to ten per cent. Our foliage continued healthy, and held 
on until maturity and frost, while on many not sprayed the leaves 
colored and dropped prematurely.’ The fruit did not color well or 
ripen. Mr. Charles Carey used it on Delawares, and where not used 
the fruit was very inferior. I do not call to mind over fifteen 
growers who used the spraying. The loss in many vineyards was 
from ten to twenty-five per cent. There has been much powdery 
mildew this year here, as well as elsewhere, especially in the Brocton 
district. Here it showed itself most on vines about 300 feet above the 
lake, mostly on Concords and Delawares, yet was seen on all varieties. 
There has been too many poor Delawares and Catawbas this season in 
this section, owing to these mildews, overloading, and poor culture. » — 
The immense crop in Chautauqua county of inferior fruit put upon 
the market in the latter part of the Concord season is, in my opinion, 
the cause of the extreme low prices, in connection with poor Catawbas. 

My fruit is very free from black and brown rot, well colored and 
ripened. [intend to be prepared to spray my entire vineyards next 
season before they blossom, immediately after, and again about July 


fifteenth, if the season seems to require it. 
Yours. 


F. O. FAIRCHILD. 


—EEE, 


THE Buack Ror. 
Physalospera Bidwell. (Saccardo). 


The black rot rarely attacks the berries of the grape before they 
are two-thirds grown; the disease more often manifests itself on 
berries of nearly full size. It is rare also that all the berries in a 
bunch are affected, at least at the first infection; there are nearly 
always some few in each cluster that escape the disease. 

In its first manifestations there usually appears upon one side 
of the berry a livid brown spot, which gradually increases in size 
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- until the entire erape is uniformly discolored, imparting to it the 
_ appearance of rottenness, although its original contour and firm- 


ness are retained. Hven before the completion of this change it 
usually happens that the part first affected becomes darker in 
color, and minute black pimples or pustules are developed, 
imparting aroughness to the surface. At the same point the berry 
now begins to lose its fulness, an irregular depression appears, 
which soon extends into a general withering of the berry, the 


- pimples meanwhile having multiplied so rapidly as to cover its 


entire surface. The destruction of the berry is complete ; it is 
hard, dry, shriveled to one-half or one-fourth its original size, the 
folds of the skin being closely pressed upon the seeds and raised 
into strong, prominent and irregular ridges. These last, and the 
little pimples which are easily seen with the naked eye, are char- 


acteristic of this form of rot. The rotted berries remain firmly 


attached to the supports for a long time, sometimes even till the 
following spring. 

The disease does not extend from one berry to another by con- 
tact, nor through the tissues of the pedicels and common peduncle, 
but there is a distinct infection for every berry diseased. 

The manifestations of the black rot do not always appear as 
detailed above, for not infrequently the first evidence of the dis- 
ease is the sudden appearance of one or more circular, slightly 


depressed spots of a bluish-black color, in the center of which 


there soon appear a few of the little pimples or pustules above 
referred to. These spots increase in-size, the pimples in number, 
and ere long the berry exhibits the black and shriveled appearance 
already described. 

These changes are effected in from one to five days, varying 
with the atmospheric conditions. Some authors assert that the 
same fungus which produces the rot in the berry also attacks the 
young shoots and leaves, but I am not yet convinced that this is 
so. (I. Lamson Scribner, Report on the Fungus Diseases of the 
Grape-vine, Dept. Ag. Bulletin, No. 11, 1886.) But as to the last 
sentence of the foregoing, see Dept. Ag. Report, 1887, page 326, 
by the same author, as follows: 

In Bulletin 2 of the Botanical Division, page 40, grape-leaf spot 
disease was treated as distinct from black rot, for the writer at 
that time was not convinced of their identity although the close 
similarity of the pyenidial spores of Phyllosticta labruscoe with 
those of Phoma wvicola was, of course, observed. 
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Speoisl attention has been directed to this subject during the 
past summer, and as the result of extended field observations i | 
have been forced to conclude that the grape-leaf spot fungus and — 
the fungus of black rot of grapes is one and the same. 

The brown spots upon the leaves figured and described in my _ 
report on the fungus diseases of the vine must, then, be regarded 
as simply the manifestation of the black rot on the foliage. 

The fact of the identity of the leaf form with that occurring 
upon the berries is especially important in connection with the 

“ question of treatment, for black rot, like the downy mildew, must 
be treated preventively. As a rule, the black rot fungus first 
attacks the leaves some days, and often a week or two before the 
berries are affected. It may be sometimes observed on the foliage 
even before the vines have bloomed. 

By watching the foliage, the vineyardist may be warned of the 
presence of this dreaded parasite in good season, and upon the 
first signs of its manifestations upon the leaves, he ought to begin — 
the application of remedies or preventives, in order to protect the 
fruit. Evidence: is accumulating that the sulphate of copper 
compounds possess some value in checking this disease. We 
have been assured, by some experimenters, that there was a very 
decided improvement in respect to black rot in vineyards treated 
with these preparations, compared with those not treated. 


Downy MILDEW. 
Peronospora Viticola (De By.) 

Appears in more or less conspicuous white patches. Pale 
green or yellowish spots of irregular size and outline, appear __ 
upon the upper sides of the leaves as the first manifestation of f 
the disease, corresponding points on the lower surface soon 
exhibit the outside development, the spore bearing filaments of 
the fungus, in the form of white patches that are very conspicuous 
on the smooth leaved varieties of grapes. As the disease pro- 
gresses, the yellowish spots of the upper surface assume a 
brownish hue, which gradually becomes more intense, finally 
having all the characters of completely dead and dried tissues. 
These spots may be quite small late in the season; the older 
leaves attacked are often covered all over with minute brown 
spots, which are usually sharply defined, being limited by the _ 
nerves in the leaf; again they may be so large as to nearly cover a 


1a ae New YORE AGRICULTURAL EXPERIMENT STATION. 321 


the whole surface, in which case the destruction of the leaf is 
quickly accomplished. 
_ Under the final action of the fungus, the leaf becomes thoroughly 
dried and shriveled as if burned, and the tissues are particularly 
brittle. It very rarely occurs that the mildew itself occurs onjthe 
upper surface of the leaf. In severe cases, the growth of the 
fungus extends to the young shoots, although the conidia-bearing 
filaments do not appear, excepting upon the youngest and most 
_ tender of these, the action of the mycelium checks theirzfurther 
developments, and finally the tissues are killed. 
The effect upon the shoots is often to produce dark colored, 
_ slightly depressed markings as a consequence of the sinking away 
of the'tissues beneath. These markings are quite distinct from 
_ the deep and lacerated lesions of anthracnose. 
- Ithas been stated that the mildew only attacks the berries 
_ when they are quite young, and so far as observed by the writer 
this is true. The affected berries rarely attain more than one- 
fourth their full sizes often remaining no larger than small peas; 
_ they soon turn brown or, when the fungus fruits upon them, 
_ gray in color. There is thus produced a kind of “rot” which 
is popularly named “brown rot” or “gray rot.”—F. Lamson 
Scribner’s report, United States Department of Agricultural, Fun- 
gus Diseases of the Grape-vine. (Page 7.) 


ANTHRACNOSE. 
: Sphaceloma ampelinum (De Bary). 


_ On the shoots there first appear minute brown spots, a little 
_ depressed in the middle with a slightly raised darker colored rim 
or border. These spots soon increase in size, elongating in the 
direction of the striz of the bark, the central portion becomes 
more evidently depressed and usually takes on a grayish hue. 
_ The bark is finally destroyed, and, in severe cases, the woody tissues 
_ beneath appear as if burned or corroded so deeply sometimes as 
_ to reach the pith. 

: The appearance and action of the fungus on the leaves is similar 
4 to that upon the stems, and it is certainly very evident that where 
_ the diseased spots are numerous, and the action of the fungus pro- 
- ceeds without interruption, both shoots and leaves must succumb 
to the parasite. The intensity of the disease upon the shoots 
may cause the destruction of the young leaves, even when the 
4 41 


a small spot, nea in the center, where ie cuticle of the 
has been destroyed, with a dark brown border. Previous to 


between the. light colored central porticn and the dark panden line 
there is deestoned a well defined band of bright vermilli 

Finally, under the action of the disease, the berries begi 
wither and dry up, leaving nothing, apparantly, but the skin 
the seeds. There is no browning of the tissues of the berry as in the 
case of the black rot, nor does the skin shrivel as in that disease, 
leaving prominent and very irregular ridges, but the circular spots 
first formed are easily seen and the colorings characteristic of the 
disease retained. A berry may be attacked upon one side when i 
is not more than one-half grown; it then becomes irregular in 
shape, the diseased part making no further development, and it 
sometimes happens that this side cracks open exposing the seeds, 
which are gradually forced out by the unequal growth of the berry. 


THE PowpEry MILpDEw. 

Uncinula spiralis (Berkeley & Curtis). ei. 

The powdery mildew makes its appearance usually during th 
early days of June, and continues its development late into the 
autumn. Its entire growth is upon the outside of the invaded 

Me 

plant, no portion, excepting the minute suckers, or haustoria, 
which are said to penetrate the epidermal cells, ever entering 
within its tissues. It appears in dull, grayish-white patches, most 
conspicuous on the upper surface of the leaves, and when growing 
thickly on the young shoots or berries, its mycelium imparts to 
these organs a similar hue. It never has the bright lustrous, o 
frosty i Dede that Sa tte. the downy mildew, and th 


whole thickness cr the leaf, visible at the cilia below the palela 
of fungus growth on the surface above. In a few instances as have 


slight convexity or malformation, the lower layers of cells in the 
leaves having continued to grow, while the development of the - 
cells near the upper surface was prevented by the action of the 


fungus. This mildew is also found on the lower surface of the 
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_ leaves, but never to the same extent as upon the upper side, and 
asitis only in the latter part of the season that it has been 


observed there at all, its presence is doubtless due to-an extension 
of growth from other parts, as from the petiole. 

Upon the young and tender shoots the fungus is often particu- 
larly abundant, its action being to check their growth. Its pres- 
ence on the older and half-ripened shoots is indicated by distinct 
but irregular brownish blotches in the epidermis. Sometimes the 
Unecinula appears during the season of bloom, and, coming on the 
newly expanded flower, causes them to abort. Attacking very 


_ young berries, when these are no larger than shot or small peas, 


their growth is permanently checked. Cases have come under my 
observation where the Pernospora, the Uncinula, and the fungus 
of the black rot were all engaged in their work of destruction upon 
a single bunch of grapes. It is needless to say that the destruc- 
tion was complete. Upon the older berries the presence of the 
powdery mildew is made evident, before the mycelial threads have 
obtained sufficient growth to become conspicuous themselves, by 
the minute brownish spots produced by the action of the suckers 
on the epidermal cells. These spots eventually become confluent, 
the epidermis dies or is so affected that it will no longer expand 
with the growth of the berry, and consequently bursts, first form- 
ing tiny then gaping tears, the result being the death and decay of 
the berry. Oftentimes the fungus spreads over only a small 
portion of the berry; this part ceases to grow and a much dis- 
torted or imperfectly formed fruit is the result. The distortions 
are often carried so far that the berries crack open, exposing the 
seeds. We sometimes find nearly full-grown berries completely 


overgrown with the mycelium of the Uncinula, so that the brown 


specks above mentioned, if present at all, are completely hid from 
view. These berries eventually become. dry and shriveled, and 
finally drop off. 


a ae 


2 ix 


GRAPE-LEAF BLIGHT. 
Cercospora viticola (Saccardo). 


Lower and more shaded leaves more or less thickly covered ve 


with rounded or irregular brown spots, varying in size from one- 


twenty-fourth to one-eighth of an inch in diameter, with aclearly — 


defined darker colored and slightly thickened or elevated border. 


The discolorations extended through the thickness of the leaf, but _ 
while the diseased areas on the upper surface were perfectly — 
smooth there could be seen, with the aid of a pocket lens, on the 
under side numerous projecting hair-like points. As the disease ~ 
progresses the tissues of the leaf in the vicinity of the spots 


becomes affected, changing to a pale green or yellow, and finally 
the whole leaf perishes. 


This blight, when prevalent, may cause considerable damage to 


the foliage, and consequently to the vine, but unless the season 
be a very wet one, it is not likely to do much damage, except, 
perhaps, in lower or damp situations or upon vines improperly 
cared for. 

The form of this fungus above described is the only stage in its 
development yet known. . 

No remedies are known for either the “leaf-blight” or “ leaf- 
spot” diseases, but it is very probable that the general treatment 
advocated for the downy mildew and anthracnose will have a 
direct tendency to limit their development. 


Waitt Rot. 


Like the black-rot fungus, this produces minute pycnidia or 
spore conceptacles, which appear at the moment when the berries 
commence to ripen. These lie just beneath the cuticle, through 
which they finally burst, first appearing as shining rosy points, 
then white, and finally brown. When fully ‘developed, the 
pycnidia are surrounded by a thin membrane of a rather dark 
brown color. The ovid spores are borne upon slender stalks or 
basidia, either simple or branched, which spring from a layer of 
very delicate tissue occupying the lower part of the pycenidum. 

No remedy is known for white rot, but it has been observed 
here, and very generally treated in France, that where the vine- 
yards have been treated with eau celeste, or the Bordeaux 
mixture, the disease was far less prevalent than in similarly 
located vineyards not treated. 
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Bitter Rot. 


Accounts of this disease have been published in Comptes 
- Rendus, September 12, 1887 ; Agricultural Science, volume 1, page iy 
210; Colman’s Rural World, October 13, 1887, proceedings New ae 
Jersey Horticultural Society, for 1887, page 114. f 
That which especially characterizes this disease in distinction. 
from the black rot is that it begins its ravages at the time when 
the berries commence to ripen, and continues until their perfect 
maturity. Excessive humidity is even more essential to its © i 
development than to that of the Physalospora. The importance ; 
of this malady is evident, for, under favoring conditions, it may ; 
destroy the fruit that has escaped the ravages of black rot. The 
fungus attacks the shoots, the common peduncle of the bunches 
and its ramifications, but it is upon the berries that its action is 
most conspicuous. A rosy discoloration, brighter on varieties 
_ with white fruits than on dark-colored sorts, is the first manifes- 
tation of the disease. This discoloration extends rapidly by con- 
centric zones until the whole berry is involved, the berries, how- 
ever, retaining their original contour, or only appearing to be 
slightly wilted, and becoming even more juicy than is normal. 
Soon numerous, small, slightly elevated points appear over the 
surface,.and in two or three days these little elevations, which are 
the points where the fungus is maturing its fruit, have completed 
their development. The berry then becomes shriveled, as in the 
ease of black-rot, but in a different fashion. The berry remains 
__ ¢elear brown or deep purple in color, never becoming so black as 
in black rot, and the pustules which stud the surface are less 
numerous and less convex. In advanced stages the berries lose 
_ their hold upon the pedicels and fall to the ground at the slightest 
jar. ‘Those destroyed by black rot usually remain strongly adherent 
: and generally fall with their pedicles attached. 
. Bitter rot is most to be feared when frequent rains occur during 
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m the ripening period ; but, like other fungus diseases of this class, 
it is sure to be most severe in poorly drained soils and on vines 
_ previously weakened by mildew. (Department Agriculture Report, 
‘page 324.) 


DEscRIPTIVE NoTES ON BLAcK GRAPES. 


August Giant.— Has made a very poor growth. Bore a few 
small bunches of fruit the present season. Color black; berry 


large and of excellent flavor, ee some of Rowen fy) 
in many respects. Season with or just after Concord. np 
Th Bacchus.— A wine grape of the Clinton family, introdu 
Mr. Ricketts. A strong grower and has been healthy here. | 

| larger than Clinton (one of its parents) in both bunch and ber 
and superior to it for a late table variety. It can be left on ¢ 
vine very late if bagged, improving in quality. Bunches 


Pia 


_ November. 
a} Barry (Rogers’ No. 43).— Vine a very strong grower and q 
i healthy in foliage. Fruit mildewed slightly the past seasoi 
ripens a little before Concord. A black grape of very goo 
quality and large in bunch and berry. Like most of the Rogers s’ 
hybrids, it fails to bear a full crop here. Pe Lh | 
Burnet.— Originated by Mr. Dempsey of Ontario from a cross 
between Black Hamburg and Hartford. Vine is very strong 
grower and hardy. Bunch large and somewhat loose.. Col 
black, resembling Black Hamburg in flavor. Mildews very bad 
here. Of no yalue except as an amateur in fayored localities. — 
Champion of Talman.— One of the earliest varieties of bla : 
grapes. Vine a very strong grower, and does well over quite a large 
area. Mildews some in unfavorable seasons. Bunch and berry 
of good size and form. Quality very inferior, but often brings 
% good prices in market when not in competition with grapes of oe 
i better quality. Its main value is in its earliness, making inal bot 
} variety for localities with short seasons. : 
i Concord.— Too well known to need description. 
‘ at the head of black grapes, all things considered. ‘ 
: Eaton.— Seedling of Concord. Has not had a fair chance fo 
% growth here, as it was‘used to replace a variety that had died out 


number of quite perfect bunches this season. 
shouldered. Berries very large, much larger than Concord, ve: 
juicy. Quality no better than, if as good as, Concord. About th 
same season. Will probably make a reputation on size of bunch 
; and berry. ‘i ‘ 
aN Eumelan.— An old variety introduced several years ago 
Dr. Grant. It is medium in growth; difficult to propagate, : 


S reason is not ofan found i in collections. One of the best 


teur varieties. Color black. Bunch medium in size, often’ 


uite compact. Of fine flavor and moderately productive. 
Hartford Prolific—Another very strong grower. Does notrequire 
as close pruning as many of our other varieties. For a long time it 


sseded by Worden, Moore’s Early and Champion. It is, however, the 
oe of the above in quality. But it should be dropped from the 
B - list of vineyard varieties, owing to the fault of the berries drop- 
_ ping from the pedicels when allowed to thoroughly ripen on the 
 yines, or after picking. It should be retained for home use. 

_ Highland.—Has made a very moderate growth here, and pro- 
duced but little fruit. The quality is good, and though late, has 
ripened better than Catawba. Can not rate it above average. 

. Tsabella.— One of the oldest black varieties, and was for a long 
_ time the standard by which grapes of the same color were judged. 
_ Vine is a strong grower, but does not require as close pruning as 
most varieties. It often becomes defoliated before the fruit 
ripens, and is quite subject to mildew. Not considered profitable 
except in favored localities. 

Monroe.— Originated by Ellwanger & Barry. Vine a good 
srower. Bunches quite large and compact, generally shouldered. 
_ Berry medium in size, pulp very tender and seed separates from 
it readily. Quality not of the highest. ) 
_ -Moore’s Early.— A pure native of the Concord family. Itis a 
strong, vigorous grower here, and has been quite free from dis- 
ease. It is as early as any black grape in our collection, and 
better in quality than Champion, or, we should say from one 
year’s experience in fruiting, Janesville. The bunches are not 
large and are inclined to looseness. Berries larger than Concord 
and about the same quality. It is a very shy bearer here, so much 
5 so that we should place it on the amateur list for this locality. 

Norwood.— Very weak growth. A few small, no perfect bunches, 
Quality good. Season about with Concord. Nothing commend- 
able as grown here, except quality. 

___Senasque.— Vine vigorous. Bunch medium to large, sometimes 
_ shouldered. Very sprightly but not high flavored. Would doubt- 
less make a good wine. Valueless here on account of mildew. 

Wilder (Rogers’ No. 4).— Vine a very strong grower and one of 
the best of Rogers’ black hybrids. Bunch and berry very large. 
is a shy bearer here and has behaved much like Salem. 
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very oe vigorous grower, are and productive. mri 
and as compact as Concord. Berry larger and of finer flavo: 
Not a perfect shipper, as the berries crack more readily than those 
of Concord. Very valuable for home and near markets, and is 
being extensively planted. Ten days to two weeks earlier than 
Concord, depending on locality. 


Rep GRAPES. 


. Agawam (Rogers’ No. 15).— This is another of Honea nybrides f 
Very rank in growth. Mildews badly. Has reflex stamens, and 
has not borne a satisfactory crop of fruit at the Station. The © 
quality is fine, when well matured. MRipens’ about with — 
Concord. : 

Amber Queen —Is a very strong grower. Bunch medium in 
size. Color dark red. Quality good. Both fruit and foliage mil- 
dewed badly here the past season, rendering it worthless. 

Black. Maderia.— The vine we are growing for this variety is not 
true to name, or the name is 4 misnomer, as the fruit is decidedly 
red in color. It mildews badly, and for the past two seasons has 
not borne a perfect bunch of fruit. . 

Brighton An early red grape ripening about with Hortons 
Prolific, Delaware and Eumelan. The vine is vigorous in growth, 
and is a very promising variety, if planted with others blooming 
at the same season to aid in the fertilization of its blossoms. It ~ 
is ared grape of very fine quality, considered by many to excel 
Delaware. In appearance it resembles Catawba. It mildews 
quite badly here in some seasons. Should be given a trial. 

Catawba.— A strong grower, and healthy, but too late for this 
immediate locality. One of the standard varieties in vineyard 
culture, both for table and wine. But unfortunately its late 
ripening in the past two or three unfavorable seasons has tempted — 
many vineyardists to place it on the market as soon as colored. 
This practice is seriously affecting its sale, and if persisted in 
will drive this grand old variety from our markets. 

Iona.— Not a very strong grower. Has never borne a good 
crop of fruit here. It isa red grape of the finest quality when 
well ripened. Earlier than Catawba, but is unreliable, and can — 
not be recommended for extended vineyard planting. 
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Jefferson.— The Jefferson is a cross between Concord and Iona; 


by Mr. Ricketts. The vine is a very strong grower, and has proved 
healthy and hardy here. The bunches are very large and double 
shouldered and of handsome appearance. It resembles Iona | 
in color, contains more sugar, and when perfectly ripened sur- 
passes it in flavor. It is late in ripening. Where the climate 
and seasons are favorable to its development, it should make the 
best red grape on the list. It should be given a trial wherever 
there is a probability of its ripening. 

Lindley (Rogers’ No. 9),— A very strong grower. Wants more 
room and longer bed canes than most varieties. Will often do 
well if allowed to run over a tree quite at will. It has reflex 
stamens, hence does not fertilize its blossoms perfectly. Should 
be planted near varieties blooming at the same time, as Brighton, 
Champion, Niagara and others. Its flavor is peculiar, but very 
pleasant and refreshing. One of our best red grapes when 


_ saccessfully grown. 


Mary.—In vigor and health of vine, color and quality. of 
fruit, this variety seems to be identical with Lindley (Rogers’ 
No. 9). . 

Poughkeepsie.— Originated with Mr. A. J. Caywood, from a cross 
between Iona and Delaware. It favors the Delaware in growth 
and general appearance. The vine has been healthy and of 
medium growth. Berry and bunch larger than Delaware, 
shouldered and often double-shouldered. Quality good. Would 
have to be classed with the garden varieties here. 

Rochester.— A seedling ; originated and sent out by Ellwanger & 
Barry, of Rochester, N. Y. The vine is a strong grower and very 
productive. It is difficult to propagate successfully. Bunches 
very compact, so much so that the berries are often indented by 
their pressure against each other. The past season the vine 
dropped its leaves partially, and the fruit was lacking in flavor 
from this cause. Too much of the foxy flavor of the native cross 
has been retained by the variety to make it a universal favorite. 
We should class it with the local garden varieties. 

Salem (Rogers’ No. 53 or 22).— The Salem is a cross or variety 
hybrid between Black Hamburg and an unnamed Labruscea of 
New England. It is one,of our finest local varieties, darker red 
42 


in pice than Data _ The skin is very thick, maki 
keeper. Bunches medium in size, moderately compact. i 
dews very badly here and is a shy bearer. iyi 
> Ulster Prolific.— Originated with Mr. A. J, Caywood, fron 


It is a red grape of very fine quality. The vine has made a Bi 
growth at the Station. at 
Vergennes.— A chance seedling from Vergennes, Vt. Vine 


fine fruit. Bunches jotie: inclined to be a little loose; berri 
large, skin thick; of excellent flavor; a good shipper, ni one 0 
the best keepers; is said to dry into “perfect raisins.” A few 
days earlier here than Concord. One of the most promising of 
the red grapes, and can be used instead of Catawba here. 


Beveudtad at ae Arbor, Mich. The vine is one of the aint 
or on the Station grounds. In appearance it is very ee a 


a oats variety in the teats In quality it is very ordinary, 
and has quite a strong foxy flavor. ; 


WHITE GRAPES. 
Centennial (Marvin’s).— A medium grower, but appears healthy 
in wood. Foliage somewhat scant. Seta larger crop of fruit this — 
season than it could mature. Should have been thinned. Bunch 
medium size. Berries quite small. Color not easily described. 
It is green on one side, with a decided blush in the sun, increasing 
to red when fully ripe. May prove a valuable variety for home ao 
it use and amateur collections. Its color would be an objection i in Ny 
i open markets. 4 
Dutchess.— Vine is a strong grower, inclined to be tender. ? 
. Bunch medium, greenish white, covered with black dots. Quality i 
fine. As subject to mildew as any variety grown on the Station a 
grounds. ra 
Empire State (one of Mr. Ricketts’ seedlings).— 
Clinton and Hartford. It is a white grape. Season a little eh 
than Concord. Of very weak growth, and has borne two or 
ih three imperfect clusters this season. Has proved a failure here 


so far. 
Geneva.— The Geneva is a specie hybrid of a native Black Rox Hi 


grape and Muscat Alexandria the product crossed with Iona. 


rdiness s the vine seems to take on the character of the native 
Fox grape. Color greenish white. Size of cluster medium. 
Compact. In quality it did not reach our expectations. 

Green Mountain.— It is claimed that the Green Mountain grape 
is a chance seedling found in the Green Mountain region of Ver- 


as were many of the other varieties, but the first in season of the 

_ white grapes. It is claimed by Ellwanger & Barry, of Rochester, 
_ N.Y., that the Winchell, propagated and sent out from their nur- 
suries for the past four or five years, is identical with the Green 
Mountain. We have at the Station a young vine of Winchell 
which bore a few small clusters of fruit this season, but no fair 
- comparison could be made from the first crop of fruit of one, and 


intelligent comparison can be made. 
Hayes (Francis B. Hayes).— Originated with John B. Moore, 
of Massachusetts. Vine a strong grower. Mildews a little in 
| some seasons. Ripens Just after Green Mountain and Moore’s 
us Early. Bunch medium in size. Fruit golden in color when fully 
ripe, and of the finest quality. Moderate or shy bearer. But for 
this fault it would be one of the most promising on the list of 
white grapes. 
Jessica.— Originated in Canada. Medium in growth. Some- 
_ what inclined to mildew. Has borne a good crop of fruit this 
season. Color white. Bunch about the size of Delaware, berries 
somewhat larger. Flavor very sweet and pleasant when fully ripe. 
One of the earliest of the white grapes. : 
Lady.— Is a seedling of Concord ; introduced by the Hon. G. W. 


Campbell, of Ohio. It is not quite as strong a grower as Jessica | 


at first, but improves in this respect as it grows older. Will stand 

close planting and rich soil. Season very early. Color white. 

Quality very good, influenced somewhat by the amount of fruit 
| on the vine. Will often overbear if not thinned. It is, strictly 
speaking, a garden variety. 

4 Lady Washington—Is a cross between Concord and Allen 
Hybrid; by Mr. Ricketts. It is avery rank grower, stronger even 
than Concord, It produces very large, loose and often double 
shouldered bunches of greenish white fruit, turning to golden 


mont. It is a very strong grower and has proved hardy here. It _ 
mildewed slightly this season. It was a little tardy in ripening, 


the fruit from the older vine. Next season, if both fruit, a more 
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yellow when allowed to fully ripen on the vine. It mitdeve: hei e 
pecaty and i is too late for this section of the State. 


cord fertilized ith Iona, by Jacob Moore, Esq,., of Brighton, es 
N. Y. The vine is a vigorous grower, and in general characteris-_ 
tics of wood and foliage inclines to the Concord. Color greenish — 
white, turning to a lighter color, rather than yellow when fully — 
ripe. The bunches are of good size, uniform and often double 
shouldered and attractive. The berries are of good size and ~ 1 
adhere well to the peduncles, even when overripe. Skinfirmwith 
white bloom, making it a good shipper and attractive in market. 
Although not given as extended a test as some of the other varie- _ 
ties, we should put this at the head of the list of “all around” _ 
white grapes. 

Niagara.— This variety in its growth and adaptability to a 
variety of soils might be called a white Concord. So far as tested - 
here it is perfectly hardy, and for the past two seasons has been — 
free from disease. Color white, turning to yellowish or golden in 
the sun if left hanging on the vines till fully ripe. Bunch very 
large, shouldered, sometimes double shouldered. Skin firm, 
making it a good shipper. Itis very sweet and juicy, the seeds 
separating readily from the pulp. Very ordinary in quality, with — 
a pronounced foxy flavor. 

Pocklington.— Said to be a seedling of Concord. Not as strong 
a grower as its parent, but has proved hardy in wood and foliage. 
Fruit large and handsome, of a golden color when fully ripe and 
exposed to sun. Berry very large. Bunch quite compact. Sélls 
well in market, but is of poor quality. Like Niagara and Martha 
it is pronouncedly foxy. ie 

Prentiss.— Seedling of Isabella. Vine not a strong grower, but 
has been quite free from disease here. Bunch very compact, 
seldom shouldered. Berry medium size, round, pale yellow when 
fully ripe. Skin thick. Quality about like Pocklington. Has 9 — 
nothing to recommend it here. Lag 


THE PEACH. 
All attempts to obtain varieties of the peach that can be relied 
upon to fruit with regularity, or to bear a crop often enough to 
make the orchards remunerative, have thus far proved failures in 
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this locality. Varieties that are known to be tender in fruit bud, 


and those that are called iron clad and expected to endure ordi- 
nary ranges of temperature without injury, bave shared a like 
fate. Again a few plantations in favored localities, and containing 
both classes referred to, have given larger returns to their owners 
than have any other of the fruits. This seems to indicate that 
one of our very best fruits is in a fair way to become useless to us, 
from the lack of varieties suitable to be grown under present con- 
ditions of soil and climate. The fact that there are so many diffi- 
culties in the way of the profitable growing of this fruit should 
not discourage fruit growers or cause them to abandon the culture 
of the peach in this section, but it should act as a stimulus to 
‘Induce them to make a more determined effort to overcome the 
obstacles attending, this important branch of our fruit industry. 
Covering the trees by placing sorghum and corn-stalks around 
them for protection to the fruit buds has been tried for the past. 
three or four years at this Station. The results have not been 
satisfactory. The trees protected were the first to bloom 
the past season, and as liable to injury by late frosts as 
those not protected. Orchards can be planted “in such a 
way that by cutting the roots on two sides of the trees they 
can be laid over and covered for the winter months, and 
straightened and supported by stakes in the spring. This is to be 
repeated each year as long as the tree lives. '[his is, no doubt, a. 
good plan in climates so severe that the tree would be killed, as 
well as the fruit buds, if not protected in some manner. Ina mild 
climate where the trees are perfectly hardy this should be unneces- 
sary, and the better way would be to obtain.in some manner 
varieties that answer our requirements. This we believe can be 
accomplished by the growing of seedlings from selected seeds, 
and from crossed varieties, until we obtain the kinds suitable to 
our needs; and then endeavor to so fix their type or characteristics. 
as to make them reproductive from seed. We believe this to be 
not only possible but practicable, and that it will in time be 
recognized as the true basis for the origination of varieties of our 
orchard fruits, and their perpetuity, as well as by our present 
methods of bud and cion propagation. There is more interest 
manifest in these problems in the west and north-where it is more 
‘difficult to obtain varieties of sufficient hardiness to withstand the 
lower range of temperature to which the trees are subjected. In 
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the eastern and middle States the ease with which trees are gro 
has a tendency to make us careless of our methods of propagati: vy 
We mean by this that little thought seems to have been given to _ 
selection, or as to whether there is any advantage gained by taking ~ 
buds, cions or offsets from healthy and well-formed specimens of 


re 


that those of larger size and perfect symmetry may not be ae 
figured and thus rendered less salable], are justas good. It seems — 
to be generally conceded by propagators that disease can be iy 
transmitted by the use of unhealthy cions. Again the work per- ff 
formed at the Station in the past in the selection of potatoes, 
which are grown from offsets, and the notable work of President . 
Smith of Wisconsin on the Wilson strawberry, seems to prove that 
there is an advantage gained by selection. We believe that there | 
is an unlimited field open for investigation along these lines, and _ 
we have prepared the outlines for a number of experiments which 
we hope to have under way in the near future, bearing directly 
on these problems. 


SOME ‘OF THE MOST COMMON FUNGI — WITH 
PREVENTIVES. 


The Station is in almost daily receipt of requests for Bulletins — 
relating to fungus diseases of fruits, with the best known reme- 
dies and modes of applying them ; to rid orchards and vineyards 
of the fungi which are prevalent in all sections. The Station has 
not prepared a bulletin devoted to this subject, for the reason, 
mainly, that so much was being published from Experiment 
Stations and through the medium of the agricultural and horticul- — 
tural press relative to the work that it would be considered super- 
flous. We find that such is not the case, but that a large majority 
of the residents of this State are not familiar with the appearance 
of the different diseases, or in possession of the requisite knowl- 
edge and apparatus to carry on the work of extermination success- 
fully. We therefore, present some of the fungi most commonly __ 
met, and give formulas and directions for using the remedies that 
have been found most beneficial at this and other stations. : 


GRAPE DISEASES. 


The black rot caused by the fungus (Physalopora Bidwellit) is 
the most destructive and widespread of the maladies affecting the 
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onan hboway mildew, brown and gray rots, are all caused by a 


single fungus known as Peronospora viticola. When this fungus 


attacks the leaves it causes downy mildew. When found on the 
fruit, giving it a light brown appearance, it is called brown rot. 


And, again, when attacking the young fruit, covering the 
berries and stems with grey-white mould, which arrests their 
growth at once, causing them to shrivel and dry, gray rot is 


the term applied. Powdery mildew (Uncinula spiralis) attacks 


the upper side of the leaves, and is seen in meal-like patches on 


_ the young shoots and fruit. It continues to increase in thickness 


until it causes the cracking of the berries and renders them 


susceptible to the attacks of other rot agencies. 


For preventing the growth of the various fungi mentioned, 
copper in some of its salts, either in a plain solution or in combi- 


nation with other chemicals, has been found the most reliable 


agent. 
To make this more plain, we i give the method of treatment 
that we should pursue in our own vineyard. Commencing while 


the vines were perfectly dormant, we should spray the vines with _ 


a plain solution of sulphate of copper, made by dissolving one 
pound of the sulphate in five gallons of water. We should next 
spray with Bordeaux mixture when the vines were in full leaf and 
before the blossoms had opened, and follow this with a second 


application in about ten or fifteen days, depending upon the 


weather and development of disease. After this we should watch 
the vines and fruit carefully, and if the disease continued active 
we should apply the fungicide at intervals of ten to twentysdays 
until checked. 

As the berries approach full size, and before factans to color, 
we should substitute the ammoniated carbonate mixture, for the 
Bordeaux. By this mode of treatment the spotting of the fruit, 
which is the main objection to the Bordeaux mixture, is avoided, 
and the labor of treating the ripe fruit with acid washes 
is saved. The failure to obtain the results expected in 
the use of fungicides, is very often due to a lack of prompt- 
ness and thoroughness in their application. It is hard to see 
the necessity of fighting an unseen enemy, but it should be borne 


‘in mind that the only safety lies in rendering the spores of fungi 
inactive. This is especially true in cases where the winter or, 


resting spores are abundant. 
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ANTHRAONOSE (Sphaceloma ampelinum, DeBary). 


This disease, like black rot and downy mildew, attacks all parts aes 
of the vine, leaves, growing shoots and fruits, and seems to ber ‘ 


harder to combat than the above-named diseases. Conflicting 


statements are given as to the effectiveness of the copper com- : 
pounds when used as remedies for this fungus. Inreplytoan 


inquiry received last July, with specimens of the vine showing 


the disease in an advanced stage of development, the following 
line of treatment was outlined: “The season is so far advanced 
and the disease has obtained such headway, as evidenced by the 
samples of vines sent us, that it will be hard work for you to 
check it this season, but we should cut off all the diseased wood 
that can be spared from the vines and burn it, together with 
leaves that have fallen. Then spray the remainder of the vines 
with eau. celeste, made by dissolving one pound of sulphate of 
copper in two gallons of hot water. After it has cooled add one 
and one-half pints of commercial ammonia. When ready for use, 
dilute to twenty-two gallons with water. Next spring prune 
and burn all diseased canes, and spray once with the mixture 
before the buds begin to expand and again as the buds 
are opening. Continue this treatment at intervals of ten 
days or two weeks until you have made four or five appli- 
cations. Also try sulphur and powdered lime, in equal 
parts, applied with a sulphuring bellows on the first appear- 
ance of the disease.” To find if the department at Washington 
could give additional, or a more perfect, treatment for this 
disease the question was submitted, with a copy of the above. 
The following reply was received from Prof. BE. T. Galloway, Chief 
of the Division of Vegetable Pathology : 


Wasuineton, D. C., August 13, 1890. 


Dr. Perer Couurer, Director New York Experiment Station, Geneva, N. Y.: 


Dear Sir.— Your favor of August fourth addressed to the Secretary 
and concerning the treatment of anthracnose of the grape has been 
referred to me. I can offer but few suggestions that will aid you, as 
the treatment you have recommended covers fully all we know on the 
subject. The fact is we are yet in the dark as regards an effective 
preventive of this disease. We have experimented with almost every- 
thing, and so far the mixture of sulphur and lime seems to have 
given the best results. In some cases Bordeaux mixture, ammoniacal 
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solution and the other copper preparations seem to have checked the 
disease, while in others it has not produced the slightest effect. 
Briefly, the line of treatment we usually adopt is to cut out the 
canes which show the disease, early in the spring before the buds 
start. Then we spray or wash the vines thoroughly with a strong 
solution of sulphate of iron, doing this of course before the buds 
begin to swell. The vines are then watched closely, and at the first 


appearance of anthracnose we apply the sulphur and lime powder by 


means of a bellows. It will certainly do no harm to spray with 


Bordeaux mixture or other copper preparations, beginning the 


* 


applications as }ou suggest, as soon as growth starts. 


Respectfully. 
(Signed.) B. T. GALLOWAY, 
Chief. 


APPLE AND Pear ScaB (fusicladiwn dendriticum, and Fusicladium 
pyrinum, F'ck]). 

These fungi are so closely related that for general treatment 
they may be classed as identical and the same remedies applied 
in all cases. They are found on the leaves and young twigs as 
well as the fruit, and may be said to be universally distributed 
through every orchard where the fruit which they attack is 
grown. There may be a few exceptions in favored localities 
where the disease has not found a place, but they are rare. 
Some varieties are more free from it than others, as R. I. Green- 
ing, the Russetts, Ben Davis, Maiden’s Blush, Rawle’s Janet 


Duchess, Yellow Bellflower, Wine Sap, etc., while Early Harvest, 


Fameuse or Snow ‘Apple, Northern Spy, Fall Pippin, and many 
more, are rarely exempt from the scab. 

On the leaves.— It appears first in small olive-green ne quite 
round and well defined. . As it grows older it takes on a velvety 
appearance and the patches or spots become irregular, often 
running together and extending to the young growth. 

On the fruit—The development of the disease on the fruit is 
much the same as on the leaves. Starting from the center, the 
spots grow or extend outward until large portions of the fruit are 
covered. The fruits become deformed as the portions affected are 
arrested in their development, making the fruits one-sided and 
very unsightly. The fungus attacks the fruit very early in the 
season, often when about the size of small peas, and possibly 
before all of the petals have fallen; but this is not definitely 
43 
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known. The season of its greatest activity is during the cool, __ 
moist weather of spring and fall. It often nearly if not ee . 
ceases growth during the hot, dry summer months. Theease — 
with which the fungus develops makes it reasonable to infer that — 
the danger is not past when the fruit is harvested; but that the © 
disease may be transmitted from infected to sound fruits by kis 
contact in storage. 

Remedies.— As in the rots and mildews of the grape, the treat- 
ment for apple and pear scab must be preventive. No satisfac- 
tory results can be looked for after the fungus has developed into ~ 
active growth. For this reason the treatment’ should commence — 
earlier than is recommended by most workers, and while the 
trees are dormant, by washing or spraying the trees with sulphate 
of copper in solution, using one pound of copper to ten or twelve 
gallons of water. As the fungus is known to live through the 
winter on the branches, leaves and fruit buds of the tree, this 
early application is of the utmost importance. The second spray- 
ing should be made as soon as the first leaves appear on the trees, 
and a third as soon as all the blossoms have fallen, and it is likely 
that a fourth spraying will be necessary when the fruit is about 
half grown. After the second or third spraying, however, the 
periods may be regulated as thought best to secure the greatest 
amount of good. The fungicide which has given the best results 
after the first spraying is the ammoniacal carbgnate of copper. 

Formula for the fungicide.—* The experience of the past season 
would lead us to recommend using, as a convenient formula, a 
solution composed of one ounce of carbonate of copper dissolved 
in one quart of aqua ammonia (strength 22 Beaume) diluted with 
100 quarts of water. One and one-half gallons of the solution 
are sufficient to thoroughly spray a tree of medium size, and two 
gallons for one of large size. It follows, therefore, that four 
ounces of carbonate of copper and one gallon of ammonia will 
make 100 gallons of the diluted solution, which is sufficient to 
spray fifty large or about seventy medium trees once.” (HE. S. 
Goff in Seventh Annual Report of Agricultural Experiment 
Station, University of Wisconsin.) 

Another fungicide that has given good results is the “ modified 
eau celeste,” containing carbonate of soda. 

Formula.— Dissolve one pound of sulphate of copper in two 
gallons of water. In a separate vessel treat one pound of carbon- 
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ate of soda. After the two solutions have been mixed, and chemi- 


cal action has ceased, add one and one-half pints of commercial 


‘ammonia and dilute to thirty gallons with water. Extended 


experiment is still needéd to determine the time at which the first. 
spraying should be made, also the number necessary, and the 
strength of the solution required to obtain the best results, as by 
dilution the cost is lessened, and also the danger of injury to 
the foliage reduced to the minimum. 

Black-knot of the plum and cherry.— The black-knot of the 
plum and cherry is distinctly an American disease and is recog- 
nized at a glance by the rough wart-like swelling which cover the 


_ branches and sometimes even appear on the trunks of the trees. 


Where the fungus is not checked, whole orchards soon become 
affected, and are a serious menace to every healthy tree in the 
vicinity. The fungus was described about seventy years ago by 
the mycologist Schweinitz, who thought, however, as many do 
still, that the trouble was due to insects, from the fact that there 
is often found the larva of insects imbedded im the galls. But 
since the very careful and systematic study of the black-knot by 
Dr. W. G. Farlow, in 1886, there is no reason to doubt that it is 
caused by a parasitic fungus, the spores of which, after ripening, 
become detached from the knots and are carried by the wind or 
by insects to healthy trees, where in some'manner they penetrate 
to the cambium layer, where they take root and grow, reproducing 
galls similar to the one from which they become detached: 
Preventives and remedies.— As the galls are found on the native 
plum and cherry, growing wild in fence corners and abandoned 
places, they should be sought out and burned. When found 


on cultivated trees, the knots should be at once cut and burned, 


and the wound treated with a strong thirty per cent solution of 


iron sulphate. If the work is done while the trees are dormant, 


they can be sprayed with the same solution, which will be likely 
to destroy any spores resting on the trees awaiting a favorable 
time for development. Where the knots are cut off, after treating 


‘the wounds with iron sulphate, cover with a linseed oil paint. 


‘ INSECTS AND REMEDIES. 


The apple.— Attacking the trunk; is the flat-headed apple-tree 
borer (Chrysobothris femorata, Fabr.) and the round-headed 
apple-tree borer (Saperda candida, Fabr.). The eggs of the flat- 


Pe Oe MN Ra: uy, MAID SOL bl ii i 


+ 
340 Report OF THE ACTING PoOMOLOGIST OF THE 


headed borer are fastened by the formule beetle under the locas 
rough bark, or in crevices on the trunk, and sometimes the larger 
branches of the tree. In this climate they are generally deposited 
in the latter part of June or first of July... They soon hatch, and 
the young worms begin burrowing through the bark, and when 
the sap wood is reached, if the tree is small, they often girdle it 
completely. In larger trees they burrow deeper into the trunk 
as the larva grows stronger, returning to the sap wood again 
where between it and the bark they complete their transforma- 
tion to the perfect insect. They then eat through this thin are 
and escape to continue the work of destruction. 

The round-headed borer deposits its eggs singly on the outside 

of the tree near the roots. It then hatches and works its way 
into the tree in much the same way as the former, but remains 
longer in the sap wood before tunneling into the heart of the tree. 
It is also longer completing its cycle from larva to beetle. The 
time given by most entomologists is three years. 
- Remedies.— A wash of soft or whale-oil soap, made of about 
the consistency of common paint by adding washing soda 
and water, and applied with a broad brush to the trunks 
and large branches of the trees is a preventive; as they do 
not like to deposit their eggs on this viscid substance. A 
little crude carbolic acid makes the wash still more offensive 
to the beetles. After the borer has entered the tree the only 
effectual remedy is the knife and a short piece of wire. The 
trees should be examined the latter part of August or early 
autumn, and where there are indications of the borer, cut through 
the bark, and if the larva is not found probe with the wire in the 
channels made by the borer, and he will usually be destroyed. 

Attacking the branches.—The wooly louse of the apple. This 
insect is often found atthe base of apple trees and around suckers 
growing from the root, also on the trunk, and at the base of the 
limbs, and in wounds made by pruning or accident. They gather 
in masses having the appearance of cotton, or at a little distance 
may give the impression that the tree has been whitewashed. 

Remedies.— The wash recommended for the borer, if applied 
with a stiff brush, will be found beneficial. Kerosene emulsion is 
also effectual. Di 

The oyster-shell bark louse.— This insect is more common in the 
northern United States and Canada, but several inquiries in 
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; ieced to it hake been received the past year from this State. It 
appears in scales resembling somewhat the shell of an oyster, 
brown in color, and distributed thickly over the branches and 
trunks of the trees, often on small trees nearly covering the entire 
surface ; where so numerous they seriously affect the vigor of the 
trees, and in case of small trees sometimes cause death. 

_ Remedies.— The scale coverings serve as a protection to the eggs 
which are deposited under them; often to the number of 100 under 
a single scale. It also protects the young louse while developing. 
If the trees are gone over with a very stiff brush or old 
broom, many of the scales will be removed and the eggs destroyed. 
After this use a wash, as recommended for borers, or the washing 
soda can be used alone, by dissolving from one-half to three- 
fourths of @ pound in a pail of water, and spraying or syringing 
it on the trees. In the spring when the eggs are hatching, which 
in this climate will be in the month of May, or early in June, a 
spray of kerosene emulsion, or sour milk and water with a little 
kerosene added, will also prove effectual. 

On the leaves.— The insects most injurious to the foliage of the 
apple are the apple tree tent caterpillar, the forest tent, the yellow 
necked and the red-humped apple tree caterpillars; the fall web 
worm, the canker worm, the leaf rollers, folders and bud worms, 
the apple-leaf bucculatrix and the aphis. 

Remedies.— The caterpillars and web worms can be easily con- 
trolled by tearing out the nests, when the worms are massed in 
them, and crushing, or by spraying the nests and adjacent branches 
with Paris green and water. Leaf rollers, folders and bud worms 
- ean be controlled by the use of the spray also. The canker 
worm is a more formidable enemy, but with a thorough applica- 
tion of proper and simple remedies it can be subdued. As the 
female moth is wingless its movements are necessarily very slow: 
and it can be easily captured while crawling up the trunk of the 
trees by bands of*paper or thin cloth tied securely around the tree 
and smeared on the under side with coal tar or printers’ ink. These 
bands should be taken off and the tar or ink renewed as often as it 
becomes dry. A large percentage of the larva of the moths that 
- escape these traps can be destroyed by spraying the trees with Paris 
green and water. If the larva have been permitted to feed on the 
trees and the caterpillars enter the ground to complete their trans- 
formation into the perfect insect, the ground should be worked very 
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thoroughly around the trees to the depth of about six inches, as 
by this means many of the tender pupa will be crushed. wkd 

The Apple-tree Aphis (Aphis mali, Fabr.).— This little pest appears 
so early in the season, when the trees are sending out the first 
tender leaves, that much greater injury is done the tree from the : 
attacks of the louse than is usually recognized. They suck from | 
the tender foliage the sap contained in the leaves, causing them 
to curl, and when badly infested, to wither and drop off. They 
should therefore be destroyed as quickly as possible after their — 
appearance. 

Habits of the Aphis.—In order to successfully deal with plant 
lice, it is well to keep in mind some of the main points in their 
life history. The first to be considered is the eggs. These can 
be found during the winter attached to the branches,.and in the 
erevices of the bark, and especially around the buds, where they 
were deposited the previous fall. They are oval in shape, shiny 
black in color. They can be seen with the eye on close inspection, 
but with the aid of a common magnifying glass they are easily 
‘detected. As soon as the buds begin to expand in the spring 
these eggs hatch out and the lice begin to feed by inserting their 
beaks and drawing the juice from the tender foliage. 

The first broods of the aphis. are all females. These mature in 
ten or twelve days and commence the reproduction of living young. 
These broods again mature in about the same length of time 
and continue to multiply their species at about the same ratio. 
This continues until the aphis become simply innumerable. 
Occasionally winged females appear and by distributing them- 
selves on adjacent trees form new colonies. Toward the latter 
part of the season males begin to appear and a new stock of eges 
are deposited by the females for the coming year. 

Remedies.— The first should be preventive. By using a wash 
for the trunks and larger branches, applied with a stiff brush, the 

gs deposited on these will be crushed or otherwise destroyed. 
ee of the alkaline washes, some of which have been referred to, 
will answer the purpose. For the smaller limbs, not conveniently 
washed, it is necessary to resort to spraying with some substance 
that will penetrate the ege covering. Kerosene emulsion has 
been used with good results for this purpose, and also for spray- 
ing the trees later in the season to destroy the remnant hatched 
from eggs that were not reached by the first application. A 


‘ 
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~ eonyenient formula for the emulsion is one quart of soft, or one- 
quarter of a pound of hard, soap dissolved in two quarts of 
boiling water. After the soap is all dissolved stir in one pint 
of kerosene, while the mixture is still hot. The whole should 
then be thoroughly churned by passing the mixture through a 
force pump until a perfect emulsion is formed. When ready to 
use stir in enough water to make two gallons. In order to insure 
success in the use of the remedy it should be applied on the first 
signs of the appearance of the lice. As the emulsion kills by 
contact better results will be obtained before the leaves curl, 
_ thereby offering protection to the aphis. 

Injury to the fruit. The insects that work the greatest injury 
to the fruit of the apple are the codling moth, the apple curculio 
and the apple maggot. 

The codling moth begins to make its appearance about the time 
of the opening of the apple blossoms. As the moth works at 
night it is seldom seen, but. the work of the destructive little pest 
is too well known to need description. The. eggs are laid singly, 
generally i in the calyx of the fruitas it is justforming. It hatches 
in about a week and the worm at once begins to eat its way into 
the fruit. In about four weeks the first brood attain to maturity 
and the fruit begins to fall to the ground. The worm generally 
escapes before the fruit falls, but not always. In either case the 
worm generally finds its way to the trunk of the tree, where it 
conceals itself under the rough bark, and spins a tough silken 
covering to which are attached pieces of bark or other debris that 
may come in their way for the purpose of concealment. The 
change to the chrysalis takes place in about three days, and in 
about two weeks the moth from this first br oon escapes to continue 
the work. 

The apple curculio.— This is a beetle a little smaller than the 
plum curculio. It isdark brownin color, and can be distinguished 
from the plum curculio by its long slim snout, which in the female 
is as long as the body and in the male about half the length. In 
neither can they be folded under the body as can those of many 
of the other species of curculio. 

It is a native American pest, and was originally confined to the 
wild crabs and haws. It is single brooded and can be found 
within the fruit in all stages of development, from the middle of 
June to the middle of September. It injures the fruit by,making 
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round holes with its snout, in feeding, and also in preparing a i BS 
place to deposit its eggs. vetam 

Remedies.— Both Paris green and London Bes are used to Mg 
destroy the codling moth. Our experiments with these poisons 
lead us to favor Patia green as aremedy. Itis of greater specific 
gravity and does not remain in suspension in water as long or as 
well as London purple, but it is more uniform in its composition, — 
and can be used with less danger to foliage. We have found one 
pound of the poison to 200 gallons of water strong enough for the } 
first spraying, which should be made as soonas the blossomshaye —__ 
all dropped from the trees. This is to be repeated in from seven © 
to fifteen days, depending on the amount of rainfall. After this 
the strength can be reduced to 250 or even 300 gallons to the 
pound. The number of sprayings will depend upon the weather 
to a great degree. In a moderately dry season three should be 
ample. This treatment should also answer largely for holding m 
check the apple curculio. Where the:trees are small, jarring may 
be practiced the same as for the plum curculio, in addition to the 
above. 

The apple maggot.— This little pest is a small footless maggot 
pointed in front and cut off squarely behind. It tunnels in the | 
pulp of the apple, little winding channels with now and then a 
round excavation about the size of a pea. The perfect insect is 
a small fly which lays its eggs in the fruit during the month of 
July, and is partial to summer and fall varieties. It is also often 
found in fruit after it is stored in the fall and winter, and is 
becoming quite a serious pest in many parts of the country, and 
especially in sections of New York State. 

Remedies.— Owing to the season, and the mode of insertion of — 
the ege by the fly into the flesh of the fruit, it is not possible to 
destroy the maggots by the use of poisons. The only remedy so 
far known is to destroy in some way the fruit. As the fruit 
generally ripens prematurely and falls to the ground, this can be 
accomplished by pasturing hogs or sheep in the orchards, con- , — 
fining a sufficient number of animals to keep the fruit picked up 
clean as fast as it drops from the tree, so that no chance may be . 
given the maggot to enter the ground for pupation. “ 

Insects injurious to the Pear.— A whitish grub resembling the 
peach- tree borer attacks the trunk of the pear. The remedies 
given for the apple-tree borer can be employed in this case as 
well. 
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Attacking the leaves.— Many of the insects described as feeding 
on the foliage of the apple, attack the pear. When these appear, 
the same remedies can be used as recommended for the apple. In 


addition to these, the leaf slug often appears in numbers sufficient 


to endanger the life of the tree. They can be easily and quickly 
checked, by dusting the trees with fine dry earth or air-slaked 
lime. We have used for this purpose an insect gun manufactured 
by Leggett & Brother, New York city. We have found it very 
effectual and convenient in the application of dry substances. 

Injury to the frwit.—The codling moth, which is so destructive 
to the fruit of the apple, is also very liable to attack the pear. 
The plum curculio and the quince curculio also injure the fruit to 
quite an extent. The same remedies can be used as described for 
other fruits. 

The Plum.—The peach and apple-tree borer injure the plum 
and can be prevented as already described. 

For the insects that injure the foliage, Paris green and water 
can be used in spray, being careful to use the mixture properly 
diluted, never stronger than one pound of the poison to 200 
gallons of water. Great care should also be taken to have the 


‘liquid kept in constant motion, so that the Paris green may be 


kept in suspension in the water; otherwise the last of the 
mixture in the tank will be double, or triple the strength of that 
first applied, and will be sure to injure the foliage. 

For combating the curculio, which is the real bugbear to the 
plum grower, the mixture mentioned above is used and phe- 
nomenal results are reported by many experimenters. Others 
have not succeeded as well, and we believe that in seasons of 
heavy rain-falls and in cases of severe attacks where the beetles 
appear in unusual numbers, jarring should be combined with the 
use of poisons, and that better results will follow. 

T'he Peach. 'The peach-tree borer is a very dangerous enemy 
of the peach, and unless careful watch is kept will entirely 
destroy an orchard before the fact of its presence is realized. 
The best remedies are the use of the knife late in autumn or 
early in the spring, and the preventive washes as recommended 
for the apple. 

For insect attacks on the foliage and fruit, the same remedies 
can be used as on the plum ; reducing the mixture to 300 gallons 
and' equal precautions should be taken to guard against injury to 
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* VARIETIES OF FRUITS ADDED TO THE. 
ORCHARDS IN 1890. 


APPLE. 
American Best. 


Baker. 

Champagne. 

Early Joe. 

Flanders Pippin. 
French Pippin. 

Lake. i 

Litiz Beauty. 
Manchester. 
Marigold. 

Mellot. , 
Moore’s Sweeting. 
Morriss Red (Steeles). 
Mountain Sweet. 


Newman’s Seedling. 
RUSSIAN. 
Aport Orient. 


Bogdanoff. 

Boiken. 
Borovinka. 
Charlock Reinette. 
Crimean. 


Golden Reinette. 
Crap APPLE. 


Bryers’ Sweet. 


PEar. 
Andrews. : 


Columbia. 

Dix. 

Duchess of March. 

E 47. 

Exeitier. 
Hasenschenck. 

Late Bartlett. 
Leeche’s Kingsessing. 
Ontario. 


* For list of varieties planted previous to 1890, see report of 1889. 


Fanti 
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No Name. 

Red Stratiner. «+ . 
Rioter. 

Ronk. ; SARE i 
Rubicon (Blue Pearmain), _ 
Seedling Green. . 
Seedling Not Named. 
Seedling Red. 
Seedling of Rambo. 
Seedling Sweet. 
Streaked Pippin. 
Strode’s Birmingham. 
Suenker. i 
Summer Heagalo. 


3 M. 

22 M. 

24 M. 

Persian Boy. 
Red Hiser. | 
Striped Winter. 
Titivoka. 


Philadelphia. 
Queen. 
Ravenwood Early. 
Red Garden. 
Seedling. 

Seedling. 

St. Crispin. 
Stevens Genesee. 
Winter Seckle. 
Younken Favorite. 


ae \ 
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Garvey 4 PLoM. 
_ Ashes Seedling. Pringles Purple. 
Cling Stem. | _ Prince of Wales. 
G 44. Rood. 
Gloss. Gav Seedling. 
~ Ottoman Seedling. Spaulding. 
) | Russian Varieties. 
Early Red. Moldavaka. 
Japan Varieties. 
Chabot. 


Ks: American Plums. 


_ -—Hawkeye. Minnesota. 
PEACH. 
Gov. Briggs. Schofields Seedling. 
y Muir. - Schéfields White. 
No. 34. Seedling. 
_ Pansy Pabor. “Yonge Pa. 
Pratt. Yellow Mistry. 
_ Reeds Early Golden. 
CHERRY. 
1 Russian. | 
a Abbers de Argness. 
; GRAPE. 
. Foster Seedling. 
THE ARBORETUM. 


The following list includes the trees planted out to date. 

For the nomenclature I have had to depend largely upon nur- 
sery catalogues, though the catalogue names have been compared 
with and, so far as possible, verified by the names employed in the 
Iilustrated Dictionary of Gardening and Dr. Gray’s Field, Forest 
and Garden Botany. 


. Drcipuous TREES. 


Acer campestre—English or cork-barked maple. 

Colchicum rubrum or lutewm — Red Colchicum maple. 
dasycarpum — White or silver-leaved maple. 

Wierri laciniatum — Weir’s cut-leaved silver maple. 
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- Cerasus avium flore alba plena — Large double-flowering cherry. 


a 


Acer Pennsylvanicum — Striped-barked maple. 
platonoides —Norway maple. . 
—_— ———. Rietenbachi— Rietenbach’s Norway ante 
Pseudo Platanus — Sycamore maple. ; ie 
purpureum— Purple-leaved sycamore maple. 
saccharinum — Sugar or rock maple. 
Aisculus flava — Yellow horse-chestnut. 
Hippocaslanwm — Common horse- chestnut. 


chestnut. 
rubicunda — Red-flowering horse-chestnut. 
Pavia? — Dwarf horse-chestnut. 
Alnus glutinosa — European alder. 
laciniata — Cut-leaved alder. 
—— laciniata imperialis —Imperial cut-leaved alder. 
Betula alba — European white birch. } 
———_ laciniata — Ctit-leaved birch. Vile ee 
pendula laciniata — Cut-leaved weeping birch. 
—— —— pendula elegans. | 
—__——_— ———- purpurea — Purple-leaved birch. 
Catalpa bignonioides. 
speciosa. 
——— Kempferi. 
—— Teas’ Japanese hybrid. 


Re 
~ uy 
Cerasus pumila pendula — Dwarf weeping cherry. ch 
Oersis Canadensis — American Judas tree. ba? 

Japonica — Japan Judas tree. 
Crategus Oxycantha — English hawthorn. 
coccinea flore pleno — Double scarlet thorn. 
—_—— ——— /jlore pleno Paulii— Paul’s double scarlet thorn. 
Fagus sylvatica — European beech. 
—_— —— heterophylla — Fern-leaved beech. 
—_—— pendula — Weeping beech. 
purpurea — Purple-leaved beech. 
laciniata — Cut-leaved beech. 
Fraxinus Americana — White ash. 
excelsior — European ash. 
aurea — Golden-barked ash. 
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- Fraxinus eacelsior aurea pendula — Golden-barked weeping ash. 
—— ——— myrtifolia — Myrtle-leaved ash. 
—_—_— ~——— pendula — Weeping ash. 
oo variegata— Variegated-leaved ash. 
—— oxyphylla parvifolia — Lentiscus-leaved ash. 
Gymnocladus Canadensis — Kentucky coffee tree. 
Laburnum vulgare — English laburnum. aa 
 —— Alpina — Scotch laburnum. 
Laria Europea — European larch. 
- Liquidamber striaciflua — Sweet gum or liquid amber tree. 
- Liriodendron tulipifera — Tulip tree. 
Magnolia acuminata — Cucumber magnolia. 
—— Lennei — Lenpe’s magnolia. 
 ——— purpurea — Purple magnolia. 
— Soulangeana — Soulange’s magnolia. 
speciosa — Showy-flowered magnolia. 
Umbrella — Umbrella magnolia. 
Also two Chinese sorts, unnamed. i" 
Morus — Mulberry. 4 
Kansas weeping. 
Kansas fine-cut leaved. 
Negundo aceroides — Ash-leaved maple or box elder. 
Persica vulgaris flore rosea plena — Double-flowering red peach. 
Populus alba — Silver-leaved poplar. 
Bolleana. 
. balsamifera — Balsam poplar. 
_ —— Carolina — Green-leaved, or Carolina poplar. 
—— dilitata — Lombardy poplar. 
Populus grandidentata pendula — Weeping tooth-leaved poplar. 
monilifera aurea Van Geertit. 
Prunus sinensis flore pleno ? — Chinese double-flowering cherry. 
Pyrus Americana nana — Dwarf mountain ash. 
aucuparia — Kuropean mountain ash. 
pendula — Weeping mountain ash. 
—— quercifolia — Oak-leaved mountain ash. 
—— hybrida — Hybrid mountain ash. 
malus pendula —‘“ Blise Rathke,’ new German weeping 
i: apple. 
spectabilis flore alba pleno — Chinese double white-flowering 
crab. 


Pyrus spectabilis flore rosea is — iiaees double rose 
crab. \ 
Quercus alba — White swamp oak. 
coccinea — Scarlet oak. 
macrocarpa — Burr or mossy-cup oak, 
—— Aobur — English oak. 
pedunculata concordia — Golden oak. 
buns adiantifolia — Ginkgo tree. . 
_ Salix Babylonica — Babylonian or weeping willow. 
Caprea pendula — Kilmarnock weeping willow. 
——_ phylicifolia ? — Red-twig willow. 
purpurea pendula — New American willow. 
rosmarinifolia — Rosemary willow. (* 
viminalis — Osier willow. 
Comewell willow. 
Tilia Americana — American linden or basswood. 
Europea — European linden. 
alba — Silver-leaved linden. 
laciniata — Fern-leaved linden. 
—— rubra — Red-twigged European linden. 
Ulmus Americana — American white or weeping elm. 
campestris — English elm. 
stricta purpurea — Purple-leaved English elm. 


Ulmus Doveei. 
Montana — Scotch or wych elm. 
a —— —— Camperdown pendula— Camperdown weeping elm. : 
oe -suberosa— English cork-barked elm. 
Diospyros Virginiana.— Common persimmon. 


EVERGREEN TREES. 


| Abies balsamea — Common balsam. 
i — Canadensis — Hemlock spruce. 
excelsa — Norway spruce. 
Cupressus Lawsoniana — Lawson’s cypress. 
Juniperus Virginiana — Red cedar or savin. 
Pinus Ausiriaca — Austrian pine. 
—— Strobus — White pine. 
sylvestris — Scotch pine. 


ULTURA 
Li nA 
ULTU 


ot) aaa s arbor vite. 


ericoides — Heath-leaved American arbor vite. 
_ Hoveyi — Hovey’ s golden arbor viteo. 
— globosa — Globe-headed arbor vite. 


es ke — Pyramidal arbor vite. 


Siberica — Siberian arbor vite. 


j } 


REPORT OF FARM SUPERINTENDENT.* _ 


The early part of this report year was devoted to completion of 


report for last year, attendance on several farmers’ meetings and 
in the details of feeding experiments in the stable. — 
- About midwinter the care of and reponsibility for the rations 


oo 
\ te 


supplied and feeding of the dairy experiment animals were — 


transferred to this department. This work has been given the 


attention which its importance required, and every detail was | 


considered of importance. 

The rations were always calculated in advance, according to 
the German standard, and then proportional reductions were 
made to all the animals according to weight, after which the 
rations for certain ones which showed a tendency to lay on flesh 
were somewhat further reduced. 

In compounding these rations it was always necessary to use 


average analyses and co-efficients of digestion for some or all 


the articles fed, hence in no case can strict conformity be claimed — 


between the figures and the actual composition of food offered, 
while that actually consumed will, of course, be found somewhat. 
further off from the given standard. 

During the whole period there was a gradual change to less 


food per given weight and more coarse food in proportion to grain. | 


From the very first this feeding has been carried on in accord 
with the laws laid down by German scientists and the experience 


of American -experiments that less feed and a wider ratio. best. 


accords with American conditions. 
The care of the lysimeters and reading of soil thermometers as. 
well as the meterological record, have taken each a portion of 
time. \ 
Samples of the drainage waters were collected from each lysi- 
meter for chemical examination, and in order that the record and 
discussion may go together, no further mention of it will be made 
here, save that the record of the behavior of the new lysimeters. 
for the previous year is here given. 
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_ The following articles have been prepared for this'report as part 
_ of the general outside work on the plats, farm and in the stable: 
Grasses and forage crops. 

_. Peas best for forage. 

On raising scrub stock. 

Comparison of roots and silage. 

Variety test of wheat. 

Potato experiments, 1890. 

After effect of fertilizers in field G, 1889. 

Report on lysimeters for 1889. 

Meteorology for 1890. 

Food fed dairy animals. 


GRASSES AND FORAGE CROPS. 


The small plats of grass have been kept practically as in 1889. 
They are valuable as an object lesson for all who are interested in 
our leading crops, hay and pasturing. There is yet so much to 
learn in regard to grass, its culture and management, that few of 
our farmer visitors can afford to leave the Station grounds without 
looking over these plats, to compare the vigor and appearance of 
the grasses with which he is acquainted with others growing under 
_ like conditions, which may aid him to increase the value of his 
crops by adopting a larger variety, or by changing his varieties 
altogether, or making different combinations in seeding. 

The special work attempted with these plats the past season 
has been the collection of botanical specimens for addition to the 
Station museum, and for exhibition at the fairs and farmers’ meet- 
ings, to illustrate talks on the subject of grasses and their value; also 
_ the collection of samples at different stages of growth for analysis. 

There had been nothing done with the large grass plats up to 
the termination of my connection with the Station, except to cut 
and weigh the crop as hay. The seeding and weight of crops on 
these plats are given in the following table. The lower series of 
A plats were intended to be harvested by half plats as seeded, but 
_ the growth was so nearly equal on the several halves, and clover 
had come in so strongly that it was abandoned. ‘This clover was 
probably seeded in by a top-dressing of manure made from hay 
in which the clover had ripened while waiting for the later grass 
_ to come to the proper stage for hay : 
| 45 
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Other soiling crops grown this season have been Alfalfa, Prickly _ 
Comfrey, clover, oats and vetches, oats and peas, Hungarian grass, 
barley and corn. ; 
Mangolds and silage were fed: alternately a month at a time 
during the spring months, including fifteen days of June. Grass i 
was fed the remainder of June; clover the first ten days of July, 
and oats and vetches the remainder of July. Oats and peas were ~ 
fed in August until the sixteenth, when, the severe drought having va 
checked the growth of successive sowings, the crop failed and the  —— 
stock was returned to silage until corn ripened enough to put in as 

silo. Corn then became the late crop. 

There was too little of Alfalfa or Prickly Comfrey for feeding 
so many animals as were being soiled on similar food to make it 
worth while to use them, so Alfalfa was made into hay and Prickly 
Comfrey used for pigs (see Bulletin No. 22). Oats and vetches 
proved a very satisfactory crop.: One acre furnished about 700 
pounds of food daily for twenty-one days in July from the time 
pods began to form, until well along toward maturity. Another 
acre sown later and affected by the drought yielded one and one- 
half tons of hay. 

The different early sowings of oats and peas came off about 
together, and with the early oats and vetches. These made 
7.7 tons of hay cut when the pods were well formed, and the | 
oats were mostly in the watery stage, and some in milk. Some 
plats of oats and peas, and the last but one sowing, supplied 
green food for the stock only sixteen days. he last sowing rusted , 
badly, stopped growing during the drought, and was plowed under ~ 
for wheat. A strip of 2.2 acres below the plats were sown to 
Alfalfa in the spring. 

It has done well considering the long drought, and promises 
well in future. The ground was rather stiff, and was prepared 
by plowing under oats and peas in 1889. The plat was then 
tilled and sown to rye, which was plowed in in the spring when 
all other ground on the farm was too wet to work. These crops 
seemed to have helped free this soil of surplus water. 

One acre of mangolds have been grown with intention to obtain 
the actual cost, and use them as a change of diet from silage for 
all stock at times during the winter. 

The hay crop amounted to 84.59 tons, not counting oats and 
peas, or oats and vetches, at harvest as stored. This, from very 
nearly thirty-eight acres, gives a yield of 2.2 tons per acre. — 
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PEAS BEST FOR FORAGE. 


Late in the spring there was received from a correspondent 
the following query: Is there no better pea to grow for forage 
than the Canada pea? Replied to that we do not now know of 
any better variety to be grown for that purpose. 

Catalogues were examined for varieties producing haulms of 
good length which would make good green forage and half a 
dozen selected. Of these, two could not be had in season and the 
trial was started with the varieties given in the table. 

The plats available for this trial had produced a small crop of 
beans for several years, and was not well suited for a good vigorous 
growth of vegetation, which reinforced by the drought made the 
yields far smaller than would have been the case under favorable 

climatic and soil conditions. 

One peck, fifteen pounds, of each variety of peas was mixed 
with six pounds of oats and drilled in with the Crown drill. Two 
drill casts of each lot of peas and oats were sown across the first 
eleven G plats. Plat No, 1 was only a gore, and its yield has 
been discarded, as have the paths and the remainder of the 
plats, about one-third, which was sown with a mixture of all the 
seeds left over from sowing these plats. The whole area sown 
was .619 acre, on which one bushel of peas and three pecks of 
oats were sown. This was at the rate of peas 1.6 and oats 1.2 
bushels per acre, or 2.8 bushels of seed per acre in all. This 
forage was harvested August first to fourth, as needed for feeding» 
about 700 pounds per day. 

While these yields are very small, the Canada pea with 
probably an equal weight of seed, gave over eighteen per cent 
greater yleld than the White Marrowfat, and the other two were 
so far behind in yield as practically to fall out of the comparison. 
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WEIGHT oF ForRAGE PEAS AND OATS. 
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FLAX GROWING. 


The growth of flax for fibre has greatly decreased in the last 
one or two generations, until now there are many people of 
middle age to whom the plant is a stranger. Formerly it was 
commonly grown, and nearly every farm had its tools for the 
manufacture of the fibre into cloth. The growing of flax has 
become a lost industry among us. Recently there has been a stir 
to revive the cultivation of this plant, and the Boyce Fibre Com- 


pany have sent out some circulars to increase the interest felt and - 


secure fibre and improvements of the same in order to re-establish 
this industry on a profitable basis. | 

Here at the Station a considerable plat of land was reserved for 
flax and hemp, but sufficient seed was not received and the larger 
plats were sown to. Japanese buckwheat and Hungarian grass. 

Four small packages of seed were received from the California 
Experiment Station, and were sown on rather poor ground. The 
season has been an extremely unfavorable one for many crops. 
The hard and cloddy soil, with frequent rains late in spring 


followed by severe drought, was ruinous to this crop, as well as. 


some others. 


€ 
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The following table gives the yields, as well as the yields of the 
same in California for a rather unfavorable season and of which 
they report: “These yields, although small, must be accounted 
fair when the late planting and the condition of the soil are taken 
into consideration.” 

Our seeding was done June three, and the flax pulled August 
twelve and fourteen. The Yellow-seeded and White-flowered 
French were first ripe and pulled on the earlier date. 


Rate oF YIELD PER ACRE IN POUNDS. 


CALIFORNIA. New York. 
Straw. Seed. Straw. Seed. 
White-flowered, from France... 4092 1276 | 1792 618.2 
Royal, from Germany.......... 3689 987 | 2858.6 493.4 
uassian, irom, Pskoff :.)::0.,.... AM 3381 884 | 2563.6 5380/2 
Yellow-seeded ................. 2713 706 | 1497.4 499.1 


Our crop has been small, but if this could be made the thin 
end of a wedge to help rebuild an industry which will give 
employment for moderate pay to a part of our farms and work- 
men, it will have served a useful purpose. 


ON RAISING SCRUB STOCK. 


It has appeared for several years as though farmers were losing 
money in raising common scrub stock in the usual way for prices 
which prevail for such stock. It does not pay to keep poor stock, 
nor would it pay to poorly keep good stock. Cold barns and 
housing in cold yards are equally unprofitable methods. Stock 
toughened by exposure in raising is stunted at the expense of the 
owner's pocket. The other extreme of pampering stock, much less 
often met, may also be too expensive practice to follow. Better 
stock, better fed and cared for, should be the general aim in order 
to raise the rate of growth and in that way decrease the cost of 
production per hundred weight for what will be worth more per 
hundred weight. 
~ In 1888, with a small stock of unregistered and “native” cattle 
on this farm, it was decided to raise the calves for that year and 
- pursue a middle course with them to compare cost of growth with 
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market value. No special pains were taken at any time and the 
calves were treated about as they would be on an ordinary farm, 
except that they were not exposed to inclement weather and they 
were fed some grain. In the case of Nettie and Floss it will be 
seen a fair though not large growth was made on skim milk from 
the start. The others received new milk longer and the change to 
skim milk occupied a longer time. The record of food consumed 
and cost is accurate so far as the milk, grain, silage and roots are 
concerned, but the hay is only approximately so since the calves — 


were often of necessity placed two in a single box stall and — 


enjoyed their hay in common. This could make but a small 


_ difference owing to the small amount of hay eaten, and where one 


is undercharged the mate is consequently charged as much over 
its actual consumption, so that when grouped the charges are 
corrected. 

The heifers were sold in November, 1889, because there was not 
room enough for them with the thoroughbred stock which had 
been acquired since we began to raise them. The steer was 
offered to the butcher in January, but through his delay did not 
go off until March. 

The calculation of cost has been on the following valuation of 
feeding stuffs : 
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The particulars in regard to the breeding and ages of these — ( 


ealves are as follows: 
Budd. Dropped November 15, 1888. Unregistered Jersey sire 
anddam. Weight at birth seventy-five pounds. Sucked dam three 4 
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days. Fed whole and skim milk eighteen days. Began keeping 
record December 14th. 

Nettie. Dropped November 26, 1888. Unregistered Jersey sire 
and dam. Weight at birth, sixty-six and seven-eighths pounds. 
Sucked dam four days. Whole and skim milk, seven days. Began 
feeding oil meal and bran lightly with skim milk. Record of milk 
began December 14th. (irain fed December 30th. 

Floss. Dropped December 16, 1888. Unregistered Jersey sire 
and dam. Weight at birth, fifty-six and one-eighth pounds. 
Sucked dam four days. Whole and skim milk two days. All skim 
milk after six days old. 

Uno. Dropped February 23, 1889. Sire registered short horn; 
scrub dam. Weight at birth, eighty-nine pounds. Sucked dam 
three days. Whole and skim milk, twelve days. All skim milk 


after that period. 


Emm 2d. Dropped February 27, 1889. Sire and dam unregis- 
tered Jerseys. Weight at birth, fifty-six pounds. Sucked dam 
three days. Whole milk, nineteen days. All skim milk when 
twenty-nine days old. Weight ninety-seven pounds at thirty- 
four days’ old, April 1st. Died of inflammation of bowels, 
April 20th. i 
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When these animals were turned off the Buffalo market for good © 
to choice “stockers” (the class into which such stock would go) — 
was two dollars and sixty cents per hundred weight. They were — 
readily sold for breeding at the higher figures given in the table — 
on the reputations of their dams. The steer, Budd, sold March — 
twelve for twelve dollars, was worth for small second quality — 
animals, as per Buffalo market, three dollars per hundred weight, — 
or fourteen dollars and fifty-two cents. He was not of a type — 
suited to beef production, but was quite equal to many animals — 
which are kept and fed thus at a loss. q 

At the prices given for food these animals were raised at a con- — 
siderable loss when offered in the common market. They were © 
still a loss at the prices sold, if the coarse feed could have been — 
sold at the prices charged. With a large amount of coarse forage 
on hand a moderate price may thus be realized for it, and most of © 
the ash and nitrogen retained on the farm as pay for the feeding _ 
and care of the stock. Where the excrements are well cared for, — 
2. eé. not allowed to be leached out and lost in drainage, or to be © 
burned off by fire-fanging, this method of selling forage can be 
made a source of profitable crop production. But how much better © 
it would be, if, in the first place, such stock be selected as will — 
with good feeding bring a profit of itself, besides leaving quite as — 
munch fertility to pay for the labor. 4 

The reader’s attention is called to the cost of live weight per — 
pound for food consumed ; to the increase of this item and how ~ 
soon it became greater than the market price. 4 

This is a strong argument against feeding late maturing animals ~ 
or those which do not consume food enough above that needed for 
support to make a profitable growth. q 


COMPARISON OF ROOTS AND ENSILAGE. 


In this comparison made with two cows it will be noted that — 
the first trial was on a ration containining roots. The second — 
trial was made with the same grain and hay but with silage sub- 
stituted for the roots. Si 

In the third trial the grain was increased from what was fed 
during the two preceding trials and the silage was continued. 
For the fourth trial the increase of grain was maintained, while 
the silage of the second and third trials was replaced with roots. 
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i By this arrangement of the periods during which roots and 
silage. were fed, the average time from calving was about equal 
_ for the time each of these foods were fed. 

; _ The grain fed was a mixture of two parts ground oats, two 
, a old process linseed meal, and one part wheat middlings. 
_ There were ten days or more allowed for each period. Milk 
_was set separately for churning only from the last seven milkings. 
_ The cows were weighed at the same time per day on three of the 
j days for which the milk was separately set. 

; 

| 

: 


The unregistered Jersey cows, fed for this comparison aad to 
show differences which farmers may expect from cows raised 
together and fed alike in their own herds, were young and fresh 

at the time of beginning this feeding. They are here considered 
together, but are tabulated separately that the difference in daily 
production of milk and butter may be noted. Probability of this 
difference occurring in every herd indicates and suggests the 
] necessity for test comparisons in every milking herd. 
Both sets of rations are reasonably near the standard. The 
& ratio of rations containing roots was rather narrower than the 
standard ; that of those containing silage was wider than the 
average. The cost was 2.8 cents less with silage than with roots 
; when both were calculated at the same price per ton. 
_ The average yield of milk was .48 pound more with the 
tay rations, but the actual yields of butter when averaged 
“were as near equal as we could expect to have obtained 
from duplicates. The setting of milk in the third trial was 
different from the other trials and in all probability this difference 
‘diminished the yield of butter. (See note.) Adding this to the 
small difference found in the table and allowing the butter to 
have been equal in quality and worth twenty-five cents per pound, 
here is a difference of three and a quarter cents a day per cow. 
“When the saving in ration is added to this increased production 
of butter, the advantage from using the silage ration is increased 
to 6.03 cents per day. We believe this difference can be 
' widened in practice by the production of equally as good 
silage at less than half the price which we have set on it for this 
calculation. 
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The cost of these rations is paees on the following prices : 
the following articles of food : 
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Norr.— At the time for making the first trial other experiments which 
fully filled the cooler were begun in the dairy and this one had to be post- — 
poned or setinacoolroom. The latter alternative was chosen, and at the 
first opportunity a comparison was made of the butter yield of equal 
amounts of milk set in the cooler and on the floor in the room, undercon- | 
ditions and treatment as nearly identical with those of the thirdtrialas 
possible. February tenth to thirteenth twenty pounds of milk from each 
of seven milkings wers poured together several times and divided equally ; 
one-half was set in the cooler immersed in running water and the other 
half on the cement floor of the cool room. The time set was twelve hours — 5 
for evening and twenty-four hours for morning milk. The cream was 
churned on the eighteenth. The averages and other details are givenin 4 
the table below: i 
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Per cent more from milk set in cooler 8,7. a 
_This calculated on the yields of the third trial would add eleven ounces ~ 
of butter or 1.59 ounces per cow per day, which would raise the gain from ~ 
feeding silage as compared with roots to 6.03 cents instead of 2.8 cents per 
day from feed alone. P 


The cows are here considered individually and this table may sa 
be regarded as a final summary of each of the trials for both cows. — 
But when combined as in the totals and averages there is shown 
in contrast the difference in weight, food consumed, and dail 
production of milk and butter. Whis comparison is from feeding 
equal weights of roots and silage. The roots were all consume 


ne ‘aeuey more of hay was eaten with roots than with rie 
This of course made so much additional cost in the 
where roots and silage are credited an equal value asi, ‘ 
do ollars per ton. The actual cost is, however, considerably 
yr and in favor of silage. . 
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VARIETY TEST OF WHEAT. 


This trial was made on plats E 1-14, which had been two years 
in straw crops. They had been plowed alike, but harrowed a 
different number of times both years. The first was with oats 
reported by Mr. Goff.* 


Bi The second crop was with Clawson wheat, which proved to be 
: nearly a failure. Report of it has not been published. The yields 
i stood in no direct relation to the times of cultivation, however, 


and No. 4, which had at one time been a “weed” plat, and which 
yielded the least crop of oats, produced a greater weight of cleaned 
grain than any other plat save No. 14, not cultivated after plowing, 
2 except the action of the drill hoes on the furrows. The cultiva- 
__ tion before sowing was the same for wheat as it had been for oats, 
i and the same for each individual plat. Nos. 1 and 14 were not 
_ harrowed at all, Nos. 2 and 13 were harrowed twice each, and each 


__ harrowed six times each. A ditch was dug diagonally across some 
x of these plats in the fall after the wheat had come up, which 
materially interfered with the wheat on the middle ones. There 
was, however, a marked difference in the time of ripening on 
different plats. The grain ripened earliest on No. 4, followed 
closely by No. 2. Nos. 11, 12,13 and 14 were next in order in 
ripening. 

With this third straw crop on these plats, grown in 1890, the 
plats were crossed by the strips of each variety of wheat of which 
there was seed enough to reach across, in order that every variety 
should be subjected to as nearly as possible the same soil condi- 
tions. This was true of all the varieties except the three from 
the Canadian Experiment Station, of which one was sown across 
plats 1-7, and the other two across plats 8--14 and back across 14 
and 13. 

_ It seemed desirable to try only a few varieties of wheat from 
several sections of this country and from Canada. Accordingly, 
several varieties of winter wheat were selected and sown October 
third. These winter wheats were from W. L. Eastman, Ovid, N. Y.; 
_ Wm. McKane, Geneva, N. Y.; United States Department of Agri- 
_ culture, and seed grown here at the Station. The California, 
- South Dakota and Canadian Experiment Station wheats were all 


*Seventh Annual Report, pp. 178-180. 


succeeding plat once more than the last until Nos. 7 and 8 were | 


370. 
- spring grain, as also was that parchaaed of DoE: eee The 
were sown in April. 


There were eight varieties received from Professor William 
Saunders, director of the Canadian Experiment pe ae bata 


devoted to that use, with the ee pastaniog of iu waeine the vale 
of individual plants. Only the three of which there was sufficient 
seed for both trials are included here. Lut 


A sample of Clawson wheat received from Mr. Eastman was 


Mh ment of Agriculture, and was, as Mr. Eastman informed me, | 
seventeen years old. None of the wheat grew, and none eontiee ‘ 
ated in a trial of 100 kernels under favorable conditions. 

Fulcaster, from the United States Department of Agriculture, 


ate. Both of these samples a wheat had a rancid flavor when fe } 
chewed up. No opportunity has yet been presented of applying is : 
this taste test to old or pay. stored wheats as a criterion of their 

availability for seed. ‘ 
. The following table shows the source of each variety of wheab 
4 ' the areas occupied, dates sown and harvested, rate of yield of 
i grain and straw harvested, relation of grain to straw and other _ 
data : 
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The best record of winter wheats was made by Fulcaster, fol- 
lowed by New Light Amber. The spring wheats ranking bestwere 
Kubanka, Petali; Saskatchewan, from D. L. Wellman, and Well- 
man’s, from 8. D. Experimental’ Station, Pure Scotch Fife and 
Palestine in this order. Atlanti headed and ripened very unevenly. — 
By the middle of September there were many heads which had 
panicled since the harvest. In this respect thissampleresembled 
spring-sown winter wheat. eg 


POTATO EXPERIMENTS, 1890. 


The wet weather all through May made the planting late, and — a 
the main crop on B and F plats was not planted until May 30th 
and 31st. Subsequently some of the seed on B plats rotted, — 4 
and a very poor stand was left. The stand on the F plats was 
much better. a a 

The fertilizers were sown June second, under favorable circum- _ 
stances, and all were evenly applied. ; 

Planting and cultivation—In order to secure exactness in 
spacing, these plats were all planted by a line and the seed 
covered about two inches deep. 

Cultivators were run through the rows as often as needed to 
keep a layer of loose earth on the surface to prevent great losses 
of moisture. . 

The last hand work was done July 29th, when the rows were 
slightly hilled up, but the cultivators were narrowed up and 
run twice in a row later to prevent evaporation, as from the dry 
weather the soil was beginning to crack between rows. 

What had been an exceedingly wet season up to the middle of 
June, turned to a very dry one during the time from June 20th 
to the middle of August. It was during this time the crop of 
tubers were set and checked both in the number set and in their 
growth. 

Later, the fungous attack reduced the crop actually grown to a 
low percentage of merchantable tubers. an 

The proportion of affected tubers is so great, and not uniform __ 
for all plats,’that it would destroy the whole value of the experi- 
ments to disregard the tubers grown which succumbed to disease, _ 
so they are given as harvested along with “ merchantable” and 
“small.” 
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This season the difference in amount of seed per acre has been 


reduced, and the number of different rates of seeding reduced 
from five to three. These changes should have given, other things 


equal, a better total crop and difference enough to show plainly 


the interest of the great majority of farmers in using sufficient 
seed to carry his crop along against all minor obstacles. 

Last year, the “hills” harvested in every row were counted, 
and the percentage of those missing were calculated. This data 
allowed the calculation to a complete stand, which was done, and 
the small amounts of seed thereby shown in a much more credit- 
able light than if actual yields had been used, as the small seed 
was the kind which failed. This year the count was not made, 
and actual yields must be used regardless of what the stand was. 
This prevents any conclusions being drawn from the crop on the 


B plats, on which too much water rotted the seed. 


Some Extracts From Nores RELATING TO THE VARIOUS TRIALS. 


June 30. The growth of vines on Plats B 8, 9 and 10, is much | 


larger than on B 11 and 12. 
- Potatoes on F plats are distinctly showing the difference in 
seeding. 

Whole seeds shows largest tops. 

Halves of larger tubers show smallest tops. 

Quarters of still larger tubers show smallest tops. 

July 9. B plats, showing greater differences from effect of water 
than anything else. 

Some differences appearing where different sizes of tubers were 
planted, were in favor of the larger ones. 

B 10 shows much lighter colored tops than the other B plats, 
due doubtless to lack of nitrogen in its fertilizer. 

F plats.— Different amounts of seed show very plainly in the 
larger growth of tops where there was heaviest seeding. 

Seed from three sources.— Can see no difference in growth of 
tops between the rows of similar seeding from the various sources 
of seed. 

Fertilizer trial— F 7 has the poorest stand of plants, appearing 


like B plats suffering from too much water, and 8 and 9 are 
- somewhat affected. 


July 11.— Foliage on F 5 is darker than on any other, while F 
6 shows palest foliage of any of the whole block of plats. 


While there are no very great: differences in growth of vines, 4 
those on Plat 7 are smallest, and those on Plats 3, 6,9,1land12 
are most vigorous. | ze 

August 14.— Very little difference discernible baieone pe st 
of vines on B Plats where different amounts of seed were planted. | 
Flea beetles are very numerous, and are doing much damage. eg 

F plats.— The seed from Mr. Peck has produced the most 
vigorous vines, and these show least difference now for different 
amounts of seed. Aoi 

Seed from Mr. Hood has produced least growth of vines, and 
these show most difference from different amounts of seed. ‘yo 

The Station grown seed has produced a medium growth of 
vines, and the difference in vines between two largest amounts of 
seed is trifling; the smallest amount of seed has given much less 
growth of tops so fav.. 

Vines on Plats 3 and 12, where potatoes rotted last year, are 
beginning to be attacked by rot again. Plats 5 and 6 continue 
to show darker and lighter color of foliage than any other plats. 

Destroying beetles— The Colorado beetles were plentiful long 
before the potatoes were planted, and began their work of 
destruction on the first appearance of the plants. In anticipation 
of this attack, a Kendall Paris Green Distributor of ninety-three 
gallons capacity had been purchased of the Rodbourn Manu- 
facturing Company, Breesport, N. Y. This was started June 
sixteenth, using London purple at the rate of thirteen and one- 
half ounces for each tank full of water to poison the beetles. 
Soft masses of the purple stopped the fine holes of the nozzles 
until coarser ones were tried and the distribution bettered. 

The London purple did not prove satisfactory, in that it failed 
to kill the beetles, and Paris green was substituted. Hight 
ounces of Paris green to every tank full of water cleared the vines 
of Colorado beetles, but did not affect the flea beetles which 
appeared in swarms. Twelve ounces were tried without effect 
save to injure vines wherever the machine stopped. 

Tansey tea,* kerosene emulsions, + and tobacco water t were each — 
given a trial in the strengths which have been recommended, but 
the swarms of flea beetles remained undiminished. | 

*First Annual Report State Entomologist, page 65, for Cucumber e 
Flea Beetles. ody 


+ New York State Agricultural Experiment Station Report, 1884, page 315. _ 
t Suggested by do., page 59. Me: 


-—,s New Yorx Acricuururan Experiment STarion. 


A new machine brought to the Station for trial by the inventor, 


under the name of “Ansley’s Potato Bug Catcher,” was run for a 


trial in the garden where the beetles had been recently poisoned, 


and consequently few were gathered by its fans into the trays. 
But it was noticed that there were many flea beetles collected. 
The beetles are brushed into a shallow pan, in which a small 
quantity of kerosene has previously been put, and one horse 
draws the machine, which covers two rows at a trip. This 
machine was passed several times over our B, C and D plats, and 
proved a veritable flea beetle collector, and the only thing we 
tried which could materially diminish their numbers. To those 
who object to the use of poison, this machine offer a fairly rapid 
means of destroying the Colorado beetles, while it adds the flea 
beetles, as well as lady bugs and everything else the paddles can 
brush into the pans. It will go over about twice as much ground 
with the operator walking and guiding it as can be cultivated 
once in a row with the same horse and driver. 

The Kendall Paris Green Distributor will poison about the same 
area, but the poison seems to have no effect on the flea beetle, and 
does no direct harm to friendly insects unless some are poisoned 
by eating poisoned beetles. 


DIFFERENT AMOUNTS OF SEED. 


_B plats. On each of the tenth acre B plats 8, 9, 10,11 and 12 
were planted three rows each of -three different sizes of whole 
tubers carefully selected of even sizes, so the weight of the eighty- 
eight tubers of smallest size required for one row was eleven 
pounds, eighty-eight tubers of medium size required for one row 
was sixteen and one-half pounds, eighty-eight tubers of largest size 
required for one row twenty-two pounds. The seeding per acre 
and result of trial are given below : 
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Where so large a part of the tubers were rotten, it is probable 
there were many grown which were not weighed at all. There 
was a poor “stand” of plants, many missing “hills,” on these 
plats due to heavy rains early in the season. 

FF plats.— Nos. 3 to 12, inclusive, have produced several crops 
of potatoes in succession, and this is the third year this crop has 
received the same formulas of fertilizers on these plats. Nos. 1 
and 2 have been planted to cucurbits and turnips, and were fal- 
lowed part of the time. This trial of different amounts of seed 
covers Plats 2 to 12 inclusive, but there is some doubt as to 
whether No. 12 was planted and harvested in the same 
order, hence the yield from that plat is dropped. The rows 
on Plat 12 :were at right angles with those on the 
other eleven plats. The first eleven of these plats were planted 
with rows running crosswise to facilitate cultivation and the 
application of arsenites by horse power. No. 12 is the first of 
another block with a wide path between it and No. 11. The rows 


_were three feet eight inches apart, and the “hills” were eighteen 


inches apart in the row. This seed was all carefully selected of 
uniform size, so the weight for each row of twenty-two “hills” of 
each different form and amount was a duplicate of all the others 
of its kind. 

These weights were of whole tubers, five and one-half pounds 
per row; half tubers, three and three-fourths pounds per row; 
quarter tubers, two and one-half pounds per row. 

The order of planting was, beginning on the northwest corner, 
a row of whole tubers across the north ends of the plats. The 
second row was of half potatoes of larger size for seed, and the 
third row was planted with quarters of still larger tubers. The 
next three rows were a repetition of the order and amounts of 
seed and of the same kind (White Star), but was grown on differ- 
ent soil. The third three was the same, but was-grown on another 
farm. The last nine of the eighteen rows per plat were duplicates 
of the first nine. The spaces between plats were left blank and 
were cultivated. There was a marked difference in the growth of 


" _ tops early in the season, which gradually became less later. The 


tops from whole seed obtained a start of the others and made a 
stronger growth. The following table shows the yields by plats 
and different amounts and forms of seed : 
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‘New York Acricunruran Expzrrment Station. 


Small as is this yield, the large amount of seed pays for itself 
and enough more for a margin of profit over each of the lots 
seeded lighter. If the rotten tubers were to be counted as part 
of the merchantable, then the profit would be increased consider- 


ably. This but emphasizes our last last year’s conclusions.* 


WHICH ELEMENT OF FERTILITY IS DOMINANT FOR. 


POTATOES? 


‘This experiment was expected to show something in favor of 
either muriate or sulphate of potash as a potato manure, and 
some difference, if there was any, between nitrate of soda and 
ammonium sulphate for the same purpose as well as to compare 
the value of the effect of the elements nitrogen and potash for this 


_ crop. 


Our this season’s crop on the B plats is of no value for this 
experiment on account of poor stand. The yields on F plats may 


be fairly compared. Every controllable factor has been kept 


uniform for all these plats, F' 3-12, except that of fertilizers and 
the rotting of tubers. The plats, fertilizers applied, and crops 
harvested are given in the table below, in which the crop is shown 
as merchantable, rotten, and small tubers, and the merchantable, 
merchantable and rotten combined, and total yields are calculated 
to yields per acre. 


* Highth Annual Report, pages 225-234. 
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An examination of the accompanying table will show that the 
application of potassium chloride to Plats 3 and 6 increased the 
crop considerably over that on F' 5, on which the same amount of 
seed and fertilizing elements were applied, but which received no 
potash. The larger amount on Plat 6 gives an increased yield 
over Plat 3. This third application of the same fertilizers for 
potatoes, on the same plats, seems to have increased the yields 
this season on an average of the two, as compared with the one 
receiving no nitrogen, by 16.7 merchantable, 23.6 where the 
weight of decayed tubers are added to the merchantable, and 
twenty-five bushels per acre where the small tubers are included. 
In the same way the application of potassium sulphate shows a 
small increase over the plat without potash. This increase is, 
however, too small to make this a profitable investment. 

Last season there was a smaller yield from each crop of the 
plats receiving sodium nitrate than from the one receiving no 
nitrogen. This season these yields have advanced while those 
receiving ammonium sulphate have not kept up last year’s rela- 
tion, although the mean gain has been 3.2 bushels per acre for 
merchantable, 9.1 bushels merchantable and decayed, and 8.2 
bushels total per acre. These results indicate: First. That for 
potatoes, potassium chloride is a good, safe fertilizer, even on 
some clay soils where potash may be said to be present in con- 
siderable quantity. Second. That while potassium sulphate helps 
the crop, it is far less effective than the chloride and not desirable 
when chloride can be obtained. Third. That the appiications of 
nitrogen in sodium nitrate and ammonium sulphate have been 
beneficial on some plats, but always at too great cost for profit. 
This element for potatoes should be supplied in the clover turf 
turned under to grow it, or from some other cheaper source. 


CHANGING SEED POTATOES, oR GROWING PoTATOES FROM SEED 
RAIsED AT A DISTANCE OR ON DIFFERENT SOIL. 


There is an old custom among our best farmers of changing 
seed potatoes from one kind of soil to another, in the belief that 
the prolificacy is thereby increased, and that they secure a better 
yield from so doing. A trial of this was planned as a part of the 
potato work for this season, and White Star seed was obtained 
of Mr. Frank Hood, of Oaks Corners, N. Y., and also of Mr. 
Chas. E. Peck, of Phelps, N. Y. Both gentlemen raised 


a 
v 
th 
i 
y 
‘i 
why 


I ‘ F 
| 
\ 
" 
a 


Sa i te tn Me ae Te eae ee a Nee Oh eee Se 


shallow eye for several years. These were grown on ae 
Mr. Peck considered the soil of his potato field very mucl ] 
that of our plats. 
has been grown on the Station plats since 1882, and no new 
introduced until this trial began. 

The seed from these three sources was planted on the F s i 
1-12, inclusive, in the following order: Three rows of Stat 


| These were all repeated in the same order, making eighteen ro 
in all across each of the twelve plats. On the first plat, F 1, 
whole seed was: used, and the sgt for every row was of ¢ ev 
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To the above may be added the yield from Plat F 1, on which ty 
all whole tubers were used for seed, at the rate of twenty-three 
bushels per acre in rows which were continued on from the other 
plats. These tubers were carefully selected of even size, soeach 
set of three rows received exactly eleven and one-half pounds of 
seed. The yield from each lot of seed was : i 


Rows. Merch. | Rotten. | Small. Totals. 
Lbs. Ozs.|Lbs. Ozs./Lbs. Ozs./Lbs. Ozs. 
First three ....| 42 11 16 0 8 
Station grown seed ...... z 6 
Fourth three..| 49 8 17 4 8 
Seed grown by Mr. ae Second three..} 31 9 i yas nl} 7 {1 ‘ 
on sandy land .......... Fifth three....| 28 14| 15 2 9 
5 Third three ...| 58 1 14 4 82.165 ’ 
Seed grown by Mr. Peck. 148 12 
Sixth three....] 48 4 11 2 8 ) 
258 = 15 91 6 50 13] 401 2 


This trial is not favorable to the practice of changing seed. 
There was a gain from one lot over home grown seed, but it was | 


more than offset by the smaller yield or tubers from the seed 
grown on sandy land. 


PLOWING up TO PoTaTOES vs. CoMMON CULTIVATION. 


A correspondent of this Station wished some experiments made 


in plowing up to the rows once or twice, but it was too late in the 
season to make a trial on a large scale. There were three twen- 
tieth acre plats available, however, and late as it was, June 
16th, aa were planted with equal amounts of seed put in 
“hills” one and one-half feet apart in the row, while Hie rows 
were forty inches apart. 

They were cultivated once ina row July 9th, and six rows on 
each plat plowed up so as to completely cover the vines. Four 
rows on each plat were hoed without hilling up. 


On July 18th, the potatoes on these plats having made a 


good growth were all cultivated and three of the rows plowed a 
second time. In order to make this work complete, all the parts 
not well covered were hoed up high. These rows looked much 
like well banked rows of celery when completed. 

The number of “hills” in each row were taken at the time both 


plowings were done. The numbering of rows below begins on ~ 


west side for C 1 and on the east for C 2 and 3: 


oN 


ee a ee Pe ae Ae, 
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ee ae ee 
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. SE Juny Ning. | Juny EIGHTEEN. 
2 as 
=a.) O01, Oo.) O3.| C1. | O25.) @s: 

DA MERE GUILE Gadncre oleic adecelele a's Sua ceelaeacinit seater 14) 39) 81) 30] 43 41 
Buiiistionitareuses...) amare. oe igre Mel 15} 26| 32| 33] 42 40 
(OVC ARNIS ec: ENA Se RS UG LURE A Oc 39 
PG UIA L CULLUTG tees secs biter ta vice euealcidedmunedecloe 30 37 30 39 42 41 
BM PLOW EE UD ONCE lecithin siscis cdcs dees hu iivsanecail /\4/09 36 34 41 49 34 
Ce PELONCOMUD ONGE)s sos ah ca niece «ee caicn asi siceeice |) (89 35 35 42 37 39 
DW ATLOWREG TI ONLCE «ic/4.0 s/o sislcle.s siemens edislecielveeaceie 40 40 39 | “40 41 41 
8 Plowed up twice............. URE pa aoa Cees a ee eS 32 
OIPELOMV Eds UpIbWIGGscnc ve seicsis sce cemabesle se eceare 39 36 36 39 36 36 
POM ELON GC ATU WACS win taetautdho'.'s arciaue sce elas 41 37 28 42 34 81 


An examination of the growth on July 26th, showed the 


following relative condition : 
Plat C1. Foliage on rows not plowed leading in size. 
Plat C1. Foliage on rows plowed once and twice about equal. 
Plat C2. Foliage on rows not plowed shows much better than 


on those plowed once, and those plowed twice, much less than > 


on once plowed rows. 

Plat C3. Foliage shows best growth on not plowed rows. 

Plat UC 3. Second best growth on rows plowed once, and poorest 
growth on rows plowed twice ; but the differences on this plat are 
much less than on plat C 2. 

On August 14th, the comparisons of growth were recorded 
thus : 

C1. A little difference here in favor of once and twice plowed. 

C2. A little difference here in favor of not plowed once and 


twice plowed even. 


C3. Size and appearance about equal for all, but the plants on 
north end of rows not plowed are rather puny. 

The last comparative notes made were on September twelve. 

On plat C 1 the rows plowed once and twice were called qual 
and apparently led those not plowed in growth and vigor. 

On plat C 2 there was scarcely if any difference between the 
growth and appearance of rows plowed or not plowed, and on plat 
C 3, there was some difference between the plowed rows; those 
plowed twice were leading, while those not plowed were behind 
in stature and amount of foliage. 
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“The ee of foliage indicated that great benefit could be 
derived from the ploughing up, but these plats were planted too 
late for any benefit to be derived from the practice of ploughing 
up, as the plants checked by it at first, although recovered 
sufficiently to make the greater growth above ground, had not time 
thereafter to make a corresponding growth of tubers. Had the 
crop been planted and ploughed up to earlier, there would in all 


probability have been an opposite result in the amount of crop © 


produced. 


AFTER EFFECT OF FERTILIZERS IN FIELD G— 1889. 


One-twentieth acre plats were measured off, one on each of the 
fertilizer plats for grass in 1888, to which no fertilizer. was applied 
this year. The other part of the field was dressed” with stable 
manure at the rate of fifteen loads per acre. The crop was King 
Philip corn, sown in drills with a wheat drill sowing at the rate of 
one and one-fourth bushels, but only dropping seed in two rows 
at the rate of ten quarts per acre. The distance between the 
drills was three and one-third feet. 

The yields from plats a and b were comparatively low, showing 


the stand of corn was poor, rather than any after effect of ferti- 


lizer. Presuming the stand of corn to have been fairly even on 


_ the other plats, the yields from the unmanured plats e. and j. (o 


bore B & W corn), were at the rate of 24,200 and 21,440 pounds 


‘per acre. Comparing the yields of the other plats with the mean — 


of these, g and d yielded respectively 500 and 1,300 pounds 
greater than the mean, but both are less than the yield frome. 
The plats which have given yields greater than the above mean 
and also greater than e, are ¢, f, h, k and 1. 

Considering the little influence of the application the first year,* 
these differences seem to be rather more dependent on the stand of 


_ corn than anything else, especially as no difference of growth has 


been noticeable during the whole season. The table appended 
shows the crop actually harvested, and its rate per acre, with the 
increased yields above the mean of the unmanured plats wherever 
an increase occurred. 


*Seventh Annual Report, page 342. 


Excess of a 
PLAT. harvested. | Peraere. | Viel Oh 
unmanured. ~~ 
Pounds. Pounds. Pounds. 
Dl ny PMS Be SRE SU 948 ‘ 960." ').'6 Seen 
Oo) TA URE SA ac tts a 825.5 16510%)\, 40 eee 
RR etenic tn ete ws Geateon hie Wibca nee’, Mat Rieke 1460 29200 6380 
21. CUE ETO DER ORI Ae Se et a 1206 BEV 2051) teed Beye 
RAR aN elc sa colian chk isl viet eleven ss aaule nusenelts 1210 24200 ede eee 
Re een oie al Wy ce level coon ate taue alate elie 1452 29200 | - 6220 
IR na nei ee PR 1166 93390 
Peay OY otwcsick gece aa ae ars wi hy 1368 27360 4540 
Tote aN Aa aR A i I 1258 25160 _ 2340 
0 CTS EE ey beep nagn 1072 91440.) a 
OS IE SI AS Oe See A RTCA 1450 29000 6180 | 
1 NGG AE ARATE NM Kea nL SHO 1420 28400 5580 
ee ee ae | 896 | 17920 | Pra 
Fae wataliaits\ya! lwivi| s/he ole) wivaiinila’ ieiveliwlim) elishimiletielte: tev oath yi) c Mead cea rel) Vina Py Ut) Vueraernd eee UPN Nice 


1136 | 22720 


REPORT ON LYSIMETERS FOR 1889. 

The drainage from the three old lysimeters was running so even 
in composition that the chemist has made no examination of the 
water from them the past season. The chief interest centering in 
this work for this year is the initial behavior of the new lysime- 
ters which have been fitted with apparatus for the determination 
of the evaporation as well as drainage from the lysimeter. Hence 
this report is made simply to give the record of what has been 
done to those of our constituency who are interested in this line 
of investigation. This new feature in lysimetry seems to be 
justly regarded as an important step in advance in gaining an 
insight into the physical forces which are at work in the soil. 

The old form of lysimeters can not be depended upon to show 
any phenomena in common with the surrounding soil. This 
becomes evident when one considers that because the lysimeter 
soil is cut off from the subsoil during a period of drouth it 
becomes excessively dry and then when rain enough to saturate 
has fallen there is only the depth of the lysimeter to be filled, 
but it may hold far more than an equal depth of like soil which has 
been all along drawing on the water table in the subsoil for water. 

This dessication invites a wider range of temperature, freer expos- 
ure to air and probably other potent causes of change to which the | 
natural soilis not subject. In this new feature we have a method of 
supplying water at the bottom of a column of soil and to observe 
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not only how much and what the character of the drainage water 
but how much water is required to supply that column in 
droughty periods, from a constant water table at a given depth. 
If this method of supply and measurement of receipts and 
adits of water works well, then, in order to attain more 
nearly to the actual physical conditions of our soils there must 
be variation of this water table in harmony with that of the natural 
soil, or a considerable number of different depths must be studied 
to enable a fairly accurate generalization to be made as to subjects 
with which lysimetry deals. 


PREPARATION OF THE NEW LySIMETERS. 
The details of construction, placing, and the principle involved 


in working these lysimeters was given by one of the inventors.* 


The samples of soil taken at the time of filling the lysimeters 
were subjected to moisture determinations, and the following 
data, including the moisture determinations have been compiled 
from the records made by Mr. Goff. 


CoMPOSITION OF SAMPLES OF SOIL TAKEN WHEN LyYSIMETERS WERE 


FILLED. 

) ae 5; 1a m oa 

6 a B= fa | ag | oS 

Pp MMe t A tea sHiall tea a 

Mare te 

= a=} 3 Oh 

se i) > D 2) ® Oo 

e wm of aD 3 = = 
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Lysimeter No. 1, three feet deep, filled with soil 
in situ: 
TSO OREO STIELACE! succes Coacncdcas lubulcceeniamawes 168.2 | 138.2 10.0 30.0 | 18.96 
Second oot from Suriaces ssc ns leccscesiscesseseuseces|) 287.9 | 201.3 11.4 36.6 | 16.16 
Third foot FLOM SUPIACO Ss ccsad cs cndace sue cR en nue ceroues 251.5 | 214.9 34.1 36.6 | 16.82 
TEENIE) ly TANS SOAR SONAR aaa REAGAN leer 657.6 | 554.4 55.5 | 103.2 | 17.12 
PamcenioteTavel:). te. kee uel jae aa at a a MENON VE RIEEN GY 
Lysimeter No. 2, six feet deep, filled with soil 
in situ : 

First foot from surface ................ wstcramteeee ciutaeon Ss 204.8 | 185.3 12.5 19.5 | 10.14 
HECONG LOOT TFOMSUPLACO. cocdocaes a keee elas deeds 186.7 | 159.3 11.0 27.4 | 15.59 
Poird toot from SULTACE) se ose balk Seale aeee sales 215.8 | 192.0 26.4 23.8 | 12.57 
BOWE GM TOOL ILOMN SUPLAGO «ioc ses cas code see smanioee sie 186.8 | 172.4 45.9 14.4 | 10.20 
PEE MOO Er OLN SILETAIC OY ciscine datsse coded alot eetitie’s nla biece ta e.g 230.4 | 208.9 35.9 21.6 | 11.05 
DUC TOOMITONT AUTLACE. .o.cs uc als sccct tienes culbolcaua's sey 2OGLT 0 LTS 91.7 19.4 | 16.89 
LIRA aM Er ge yea CN CUS RE RP aE a Beaks Bytes 1231.2 | 1105.2 | 223.4 | 126.0 | 12.50 
IPORICODTOMETAVOl econ gslweuioucgeseieregec’ Se a Al Ha bE is DB eT re ere 


* Seventh Annual Report New York Agricultural Experiment Station, pp. 187-191. 


Lysimeter No. 1.— For the first six or eight inches i in ep 
-soilis a tenacious black loam free from gravel. — Gi. te 


Then a stratum was encountered | containing a sorsidina ae pro- 
portion of coarse gravel, with numerous stones four to six inches 3 


the surface. 
extremely tenacious. Very few stones were encountered in ‘ne 
first two feet. In one corner of the excavation, where the ground 
had been ploughed in spring but not afterward worked, the soil 
was very perceptibly moister than elsewhere, to the depth of at — ip 
least two feet. Ata depth of two and one-half feet a layer of y 
dark colored gravel mixed with very tough clay was encountered. 
At the depth of five feet this changed to a tough yellow lay) 
nearly free from stones. 5S 
The soil used in filling the other two lysimeters (Nos. 3 and ays 
was taken from the surface of the open part of the west garden, — 
between the old apple orchard and railroad cut. The dry clods — 
were picked up early in August, after a month of dry weston 


sifted through a sieve of ian meshes to the inch. Sand for the 
bottoms was thoroughly washed, and was fairly dry when usede 
| At the time of filling (August thirty-one), a sample of the 
i sand for lysimeter No. 4, three feet deep, was dried and found to — 
+ gontain .126 per cent of moisture. A depth of six inches of this _ 
sand, weighing 221 pounds, was put in the bottom; then a depth 
‘ of three feet of the sifted soil was put in. This weighed i 
pounds. A moisture determination in duplicate showed 4.05 ed) +f 
cent of water, viz. : 


Grams. | Grams. | Grams. pe 


First sample .....| 174.4 | 166.9 | 7.5 water equal to 4.36 per cent. 
\ Second sample ...| 162.2 | 156.1 6.1 water equal to 3.76 per cent. | 


me ay We 3 ee fect deep) was filled September 15th. 
a and for the bottom contained less than .04 per cent of water. 
Ss sand, 221. 5 pounds were put i in the bottom. Then 2023.75 


P Goiation must be added as pedis to help wet down the 
: dry mass. » 
- There was considerable delay in getting the graduated cylin- 
 drical- reservoirs properly made, and the first connection of the iy 
- apparatus to supply water to the bottom of the first lysimeter 
© No. 1) was made by Mr. Goff late in March, 1889. Inthemean- 
time this lysimeter had been saturated by the rainfall, and there 
had been considerable drainage therefrom. 

_ None of the others were saturated until after being connected. __ 
No. 2 was connected April 9, 1889. | i) 
No. 3 was connected April 14, 1889. 

_ No. 4 was connected April 11, 1889, but the cock was out of 
_ order until April 27, 1889. 

a The following tabulated: record shows the amount of water 

_ added at bottom and top of the three unsaturated lysimeters to 

completely wet them and start drainage. After being Wet down 

_ the soil in Nos. 3 and ¢ settled. They were filled to the surface 

_ mark by the addition of some of the same soil used in the original 
- filling. No. 3 received 75.34 pounds and No, 4 received 46.19 

pounds. 
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bove noted, No. 1) was saturated and some drainage had 


No, 2. Litres. 


Fee tall September 15, 1888 to May 1, 1889.............. 160.193 
5 Added above, April 25, FSG ci) cha reny Cramaies c CegtLNS 8.000 
et or absorbed from below in April, Us 13 male Mngt ayes 1.055 


“Total .. MPa es laa src Sana et etae nial alesis ain’ at wale alata aip 169.248 
‘Drainage, that ‘of si) 03 Nea a a Bee ae ae Lane Sralatgetele 20.000 


Approximate amount required for saturation and 
| evaporation to May 1, 1889 ................ wsesee | 149.248 


ee eee 


», No. 3. Litres 
‘Rainfall, November 8, 1888 to June 1,1889 ...... Weta) ae nl oy anos a 
PR OAADOVE 1.01.06 bas ino slate a ese > Ah RS Ae Veet EAS OG 


Added or absorbed from below, Cae vee reee | 18,080 
Added or absorbed from below, May............ 12.138 


: MRE Ren My fe SE MUAY, | WEN cua uae fy ides Mo Oey 
Meee Tash Of MAY 2 Jo scale Ss dg a eee nines se Sele eee ws 16.700 


Approximate amount required for saturation and 
evaporation 4o\dune, 1, 1889. icc e ss... pee en eee 


i Y No. 4. Litres. . 
Rainfall, November 8, 1888 to June 1, 1889 .............. 116.100 
Added BDOVE scene seen reece ethene ee ewe cece ce sesenees 56.000 


Cubic 
centimeters. 


Added or absorbed below in APEC ai i aele te > vole Sie 2200 


1753 
—_—_ 3.953 


me MN LS A, 166.053 
Prangee, May 840 June 1, 1889. o 0... eee ee eee 9.625 


Approximate amount required for saturation and 
eyaporson to dune 1sTS69 is. see ce seem ae) LOGU EAS 


This approximation i is not easily divided to show. e me 
-or evaporation, owing to two things: . 


plete saturation; and the amount of water still i in oe Ips 
which in time will slowly drain out. 

This last may be illustrated by the rainfall and areiaiga 
April and May. Thore™ was considerable rain the last of AY pri 


Mt OE ESAS a a On esta RULE a a 


BAMRET ADL Ty ar ki, a Seo) 9 eso: wate ial Siete tne af oreaRE AMER 3 seme kiey 
BESOIN cs 0 wig ce onan a Vale aalidalita ts ena ts EA Ee Ps Pe uh 


It was passing off as drainage for some time after May Ist. - 
was a dry month, and the He rainfall scarcely exceeds the drai 
age, as shown by lysimeter No.1. But No. 2, being deeper, 
more conservative than No. lin this month. This one gay : 
very little drainage, most of which was during the last night 
the month, and shows a larger amount of moisture held or ev 
orated. This will be seen in the amounts set against vance 
to establish equilibrium in the following table: 


/ 


APRIL, May. /\) 


No. 1. No. 1. 
Litres. Litres. 


ao AES TUS GS OM a br un Es Rr 


PUMBOR MMO.) 2) /c\cibieis oo ek rae 
i, 12.886 
ie: MVPS! 2110), 0.) Sin, ab eee gre once Se aughie oanS ect Ae ee | 
| 10.361 


Evaporation ae RRM ane | 12.827 | 1.886 


| 


An element which adds to the above difference is the inel 
of considerable drainage which really belongs to the June re: 
A heavy rainfall after 6 p. m, May 31st, amounted to 2. 
inches. At 7 a. M. before the drainage was turned off an 
measured, several litres of drainage water had passed off fro 
each lysimeter. This rapid spans was so unexpected that : 
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receptacles for Nos. 1 and 2 filled and. overflowed on the 
morning of June Ist before the morning inspection and monthly 
measurements were made at 7 A. M. 

The tables following give the rainfall, drainage and evaporation 
for both the new and old lysimeters for the remainder of the year. 
The volumes for the new lysimeters are given in litres and those 
for the old ones are in inches as published heretofore. 

The percentage serve as a means of comparison between the: 
two sets for which a different unit has been adopted. 
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New York AGRICULTURAL EXPERIMENT STATION. 401 


September 15 to November 7, 1888, inclusive. . 
November 8, 1888, to March 31, 1889, inclusive. . 


Rainfall 
in inches, 


Rainfall per 
lysimeter 
in cubic 
centimeters. 


56529. 
69952. 
33712. 
12436. 
76777. 
46868. 
20299 . 
25695. 
34123. 
35356. 
16650. 


Foops Fep Datry ANIMALS. 


The following tables give the quantity and chemical compo- 
sition of the various foods fed the several animals of the dairy 
herd, and are a continuation of similar tables given on page 158 
of the Highth Annual Report, and continued in Bulletin No. 21, 


new series. 


The detailed discussion of these tables is given elsewhere in 
this report, and they will be further considered in future bulletins : 
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METEOROLOGY FOR 1890. 


The early part of this report year, as well as the whole winter 
was very mild. The frequent rains and lack of frost in the ground 
for so much of the winter was injurious to cultivators of the soil. 
This was most noticeable in the heavy condition of the land in 
the spring. It required very much more work to reduce the soil 


to a condition suitable for seed than usual. That part of this — 


condition is chargeable to the heavy spring rains is probably 
true, but the lack of deep frost and. long period during which the 
soil was kept full of water must have been the predominant 
influence. 

The months of May and June this year were the ones during 
which the heaviest rainfall occurred. Planting was greatly 
retarded by wet weather, and it was not until very late that some 
clay fields could be prepared for seed. 

Following the wet season came a drought which, in its effects 
on crops, was quite as harmful to some crops as the wet spring 
had been to others. 

During September there was a change of observers of the 
meteorological instruments, and to Mr. R. D. Newton is due the 
credit of continuing all the readings for the remainder of the year, 
as he had been some time taking those of the barometer and wind 
records. 

The soil thermometers were set in their usual positions a few 
days late and read at regular intervals, as they have been in 
previous years. The record is included in the tables at the end 
of this report, as usual. : 

This record of the temperature of the soil at 7 a. m., 12 mM. and 
6 Pp. M., is comparable with itself in the different’ years it has been 
taken, but they give us no correct idea of the average temperature 
of the soil, nor of the extremes. 

The writer conceives of many points of interest which might be 
turned to practical value if continuous record of soil temperature 
along with its hygrometric condition and color, ete, could be 
studied along with the seasonal growth of plants. 

Some simple rules from such studies, formulated for the pur- 
pose and generally known, might save much replanting of spring 
crops as a first practical result. 
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WIND RECORD. 


The record of all the wind strong enough to turn a vane has 
been recorded accurately as to the direction and time. Fora con- 
siderable part of the summer the distance traveled was taken, but 
has not been included here, chiefly because the apparatus has not 
been accurately tested to obtain the factor for distance of move- 
ment per revolution. 
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454 REpPorRT OF THE FarM SUPERINTENDENT OF THE 


SUNSHINE RECORD. 


This record of sunshine has been continued uniform with the 
first method adopted by Dr. Babcock, and a summary follows the 
record for 1890, showing a comparison of the sunshine for each 
year it has been recorded by the Negretti and Zambra instrument. 
The past season the photographic sunshine record was carried on 
beside this, but it is omitted from the report. Rather more 
sunshine was recorded by the latter instrument than is given 
in the table. 
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ReEporT OF THE FARM SUPERINTENDENT OF THE 


JANUARY. 


43.0 
19.5 
21.0 
22.5 
39.0 
34.0 
30.5 
12.0 
29.5 
23.0 
39.0 
38.0 
29.0 
16.0 
41.0 
36.8 
45.5 


FEBRUARY. 


MARCH. 


6P. M. 


22.0 
36.0 
41.0 
50.0 
27.5 
15.0 
22.5 
25.5 
15.0 
22.0 


31.0 
37.0 


19.8 


36.2 
29.0 
39.0 
49.0 
42.0 
28.5 
31.5 
44.0 
40.0 
36.0 
32.0 
26.0 
30.0 
37.0 


APRIL. 


READINGS OF THE | 


May. JUNE. 


64.5 
52.5 
61.8 
53.0 
56.2 
57.0 
54.0 
47.5 
59.5 
58.5 
57.5 
71.8 
68.0 
62.8 
67.0 
60.4 
67.0 
59.0 
71.5 


New York AGRICULTURAL EXPERIMENT STATION. 


SranparD AIR THERMOMETER. 


| JULY. 


AUGUST. 


SEPTEMBER. 


OCTOBER. 


TA. M. 


48.0 
58.0 
60.0 
59.0 
56.5 
50.0 
55.0 
47.0 
41.2 
51.2 
49.2 
44.0 
36.2 
52.0 
47.0 
50.0 
47.5 
44.9 
48.0 
47.0 
44.2 
33.8 
45.6 
38.5 
42.0 
43.0 
40.2 
35.2 
36.1 
38.0 
33.0 


12M. 


66.0 
65.5 
70.6 
66.0 
61.5 
54.4 
56.4 
56.5 
58.0 
62.0 
54.0 
49.0 
52.0 
56.8 
49.5 
58 0 
50.0 
58.6 
49.0 
47.7 
49.2 
51.2 
48.4 
42.4 
47.0 
45.0 
40.8 
40.9 
42.2 
47.0 
45.8 


6 P. M. 


66.8 
63.5 
62.0 
60.5 
56.2 
50.2 
52.5 
49.5 
49.0 
59.0 
51.0 
42.0 
49.0 
51.0 
55.0 
52.5 
50.2 
52.5 
48.5 
45.8 
41.8 
48.9 
42.0 
43.0 
43.0 
42.7 
38.0 
39.2 
39.6 
38.0 
36.5 


NOVEMBER. 


6P. M. 


38.0 
42.5 
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DECEMBER. 


11.0 
11.5 
20.0 
23.5 
25.0 
21.0 
11.5 
14.6 
26.5 
33.0 
15.5 

5.0 
27.0 
31.0 
14.0 
25.5 
26.0 
13.2 

8.0 
36.5 
33.0 
41.0 
18.0 
10.0 
12.4 
20.5 

7.0 
22.0 

5.0 
16.0 


12.0 
25.0 
32.5 
20.7 
32.2 
28.0 
29.0 
10.6 
26.0 
36.5 
33.0 
30.0 
22.5 

6.0 
14.0 
25.9 

8.5 
16.5 
26.0 
32.5 


39.8 


14.7 
11.6 


18.5 
22.5 
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